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Reporting on 
Current Steel Stocks 






As you may know, the steel warehouse industry entered the war period 





with large and complete stocks. These reserve stocks of steel enabled 






industry to switch over quickly from peace to war production. However, 






in the process, stocks of steel in the warehouses of the country became 






seriously depleted. In fact, these great sources of emergency steel became 





almost non-existent. 










No matter how carefully plants are maintained and production pro- 


grams scheduled, there are always times, particularly under our heavy war 






load, that certain lots of steel must be secured immediately or production 






is imperiled. So companies working at top speed and embarrassed by their 






inability to secure steel quickly from warehouses, began reporting their 






problems. The War Production Board was quick to grasp the situation 






and assign special allotments to the warehouses. A bad situation is now 






gradually being improved and we are glad to report that our stocks are 





somewhat better assorted. 






In order to eliminate the time required for many roll changes and so 





to permit increased overall production of steel, we are concentrating on 






the most generally used sizes. In spite of this curtailment of our usually 






very broad range of sizes we are now better able to serve than at any time 





in recent months. 










When you need steel or have a problem of selection or fabrication, get 


in touch with your nearest Ryerson Steel-Service Plant. Our engineers and 






metallurgists will be glad to work with you. Joseph T. Ryerson & Son, Inc., 






Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, Cleveland, Buffalo, 






Boston, Philadelphia, Jersey City. 


RYERSON 
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Machinability of 


By O. W. Boston 
Professor of Vetal Processing 
College of Engineering 
University of Michigan 


It may be noted that the 
NE 1300, NE 9200, and NE52100 
series are quite similar to the 
former A.1.S.1. and S.A.E,. series 
of the same numbers. 

Classification The 
National Emergency Steels may 


National Kmergency ee a ee 


Alloy Steels 


Ay DISCUSSION of the machining character- 
s of the newly developed low alloy steels 
wn as the National Emergency steels, or more 
ply as NE steels, of necessity at this time 
st be based on meager data from a few avail- 

sources. Most of these steels are so new 

| heat treatments for optimum machinability 
machining practice have not been standard- 

|. Revisions in their analyses have been made 
two dates in substituting substitutes for sub- 
tutes, as the shortages of alloying elements 
ry from time to time. Even those remaining 
mal Emergency steels on the high side in 
tical alloys Cat first substituted for the S.A.E. 
are destined for replacement by the 
ier types in the present list. The latest NE 

el specification list (approved December 17, 

42) was printed in Merat ProGress in January, 

tJ, page 90. Only those whose work can justify 
vill be permitted to use the richer types of 

els such as the NE8442, 8600 series, 8720, 

9600 series, and the 52100 series. 

r, or low alloy, types consist essentially 
the NE1300 series (carbon-manganese), 

NE8020 manganese-molybdenum), the 9200 


v steels) 


iM) ec 


con-manganese and silicon-manganese- 
steels), and the 9400 series (manga- 
1-chromium - nickel-molybdenum). 
much of our imported manganese has 

it is doubtful whether NE 1300 steels 
4 available for general use. 


classes: 

1. Carburizing steels con 
taining up to 0.25° carbon, 
which are used where a very 
hard wearing surface is to be 
accompanied by good toughness 
and shock resistance in the core 
of the finished part. 
steels may be machined in the 


These 


hot rolled, annealed, or cold 
finished condition. The struc- 
ture is blocked lamellar pearlite 
and free ferrite. As expected, cold finishing 
improves their machinability. 
2. So-called “semi-thorough 


hardening” 
grades containing from 0.28 to 040% carbon 
include water-hardening and oil-hardening types. 
They are generally used for parts requiring from 
100,000 to 150,000 psi. tensile strength (corre- 
sponding to a Brinell hardness range from 200 to 
300). Some are used in the normalized, or nor- 
malized and tempered with tensile 
strengths of 65.000 to 105,000 psi. 
machined in the normalized or 


condition, 
This class of 
steels is best 
annealed condition, but may be machined at a 
sacrifice in speed in the cold finished, or quenched 
and tempered condition. 

3. “Thorough hardening” 
carbon, all of which are oil 
divided into the following 


grades, containing 
more than 0.40° 
hardening, may be 
four subdivisions: (a) Those used in the full- 
hardened state, tempered to about 400° F. with 
resultant Brinell hardnesses of 550 to 600 and 
tensile strengths of 275,000 to 300,000 psi. (b) 
Those treated to Brinell hardnesses of 350 to 450, 
with tensile strengths of about 175,000 to 225,000 
psi. (c) Those treated to Brinell hardnesses of 
260 to 350 with tensile strengths of about 125,000 
to 170,000 psi. (d) The high-carbon 52000 series 
used for ball and roller bearings, which have 
unusually high resistance to wear, and used at 
the maximum hardness obtainable for the section 


involved. All these thorough hardening grades 
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are best machined in an annealed condition, pref- 
erably with a spheroidized structure. However, 
it frequently happens that better machinability 
results from a normalized structure than from 
the annealed structure, even though the hard- 
nesses are identical. 

Specific information relative to the machin- 
ability of National Emergency steels has been 
obtained from a number of manufacturers. It 
appears that they are not unanimous in giving 
them a favorable machinability rating. One man- 
ufacturer of tractor hoists and cranes states, “The 
steels are much harder to machine than the S.A.E. 
steels they replace. The manganese seems to 
accumulate in hard spots or veins in the steel, 
making the machining operation extremely hard 
on tools. For this reason cemented carbide tools 
are frequently damaged by shattering.” 

\ manufacturer of transmissions states, 
“When turning gears and shafts annealed to a 
Brinell hardness of 137 to 187 with molybdenum 
high speed tools under an emulsion at 80 ft. pet 
min. with depth of cut of 0.014 in., there has been 
no noticeable difference in machinability between 
the substitute steels now in use and the steels 
formerly used. It has not been necessary to alter 
physical properties, change the machining prac- 
tice, or grind tools more often. It should be 
pointed out that our experience in actual produc- 
tion with the NE steels has been somewhat lim- 
ited. Most of the work has been done with the 
NE&O00 series and the machining characteristics 
seem to compare favorably with those of the 
S.A.E.4820, the <A.1.S.1.6120, and the Amolas 
S.A.E. 4000 series 

A large motor manufacturer now converted 
to war work gives his general conclusions as fol- 
lows: “We are inclined to believe that the new 
steels will machine at least as well as the old ones, 
and this opinion seems to be shared quite thor- 
oughly throughout the industry.” 

A large truck company now engaged on war 
work observed that “no machining trouble has 
been experienced with NE steels and they appear 
to machine as easily and with as good finishes as 
do the older higher alloy steels”. 

A large gear manufacturer advises that in 
replacing S.A.E.4620) steel with NES8620_ steel 
containing alloy on the high side) in turning 
operations based on speeds of 60 to 100 ft. per 
min. and feeds of approximately 0.010 In., no 
difficult) problems were encountered. From a 
point of view of finish produced, many of the 
NE heats processed (material either annealed or 
normalized) have given less trouble in turning 
ond better surface finish than the S.A.E.4620 steel 


formerly used 


Case Histories 


Various case histories have been 
by users of NE steels, as follows: 

NE1300——- The NE1300 series ste 
carbon-manganese type comprise live 
analyses ranging from NE1330 to NI 
company engaged in supplying cold fini 
reports that all of these grades in the 
cold-drawn condition have machinabilil 
in per cent based on bessemer screw stox 

whose cutting speed of 180 surface teet 

ute, or sfm., is rated as 100%) with a 
chip character designated as “broken a1 
as follows: 

NE 1330, 64°, or 115 sfm. with 
acter continuous and semi-hard. 

NE 1335, 60°, or 110 sfm. with 
acter continuous and hard. 

NE 1840, 58°, or 105 sfm. with 
acter continuous and hard. 

NE 1845, 58°, or 105 stm. with 
acter continuous and hard. 

NE 13850, 53°, or 95 sfm. with 
acter continuous and tough. 

The former A.I.S.1. A 1320 steel, which 
not included in the NE list, had a machining 
ing of 54% or 98 sfm., with a chip chara 
continuous and hard. 

NE 52100 The NE52100 series of s 
should be spheroidized annealed for best ma 
ability. These steels machine with difficulty 
in general may be rated at approximately 3 
that of bessemer screw stock. NE5S2100A is 
similar chemically to the old S.A.E.52100, 
should be indistinguishable in a machin 
NE52100B and C have considerably lower 
mium. Information on how this will affect 
machinability of properly spheroidized sto 
not yet available to the writer. 

NE8024 (manganese-molybdenum 1S 
substituted for S.A.E.3115 (nickel-chromium 
by a well-known tractor company. The NE 
was machined in an annealed condition 
hardness ranging from 143 to 170 Brine 
distinction between the machinability 
material and that formerly used was n 

NE8620 is reported by a large gear 
company as replacing S.A.E.4620. Il 
that the number of pieces per grind ol 
on a three-spindle Gleason rougher a‘ 
pieces for both steels when producing 
differential side pinion. The roughet 
speed of 147 ft. per min. and a feed ot 
tooth. The point width of cutter at Ul 
the cut was 0.110 in. and at the top of « 
depth of cut was 0.375 and the length 
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A sulphurized mineral oil was used 

« fluid and the steels were annealed 
hining operation to give a hardness 
$ Brinell and a blocky type structure 
nd ferrite. When the above part was 
in 8-in. manufacturing speed Gleason 
ving 420 cutter strokes per min. and a 

c. per tooth, removing 0.030 in. stock 
side to a tooth depth of 0.370 in., the 
pieces per grind was 100 to 110 for 
s. Again the sulphurized mineral oil 
is a cutting fluid. Finish, as determined 
xv the teeth with a master on a spring 
bserve eccentricity readings, and judg- 
w the variations in bearing position, showed no 


lifference between the two steels 


! Precision Lathe Is Used for Determining 
Vachinability Ratings of Various Carbon 
and Alloy Steels at Middletown Research 
Laboratories, American Rolling Mill Co. 

When rough cutting a 16-tooth differential 
n a Gould and Eberhardt bevel gear 
ng a cutting speed of 271 ft. per min. 
{4.6 in. per min., practically no dif- 
iachinability was found between the 
ind the substituted NE 8620 steel. The 

cases was machined in an annealed 


which a Brinell hardness range of 





143 to 163 was obtained with a blocky type struc- 
ture of pearlite and ferrite. 

Finishing this gear was done on an 8-in. 
manufacturing type Gleason generator, using 420 
cutter strokes per minute and a feed of 4.7 sec. 
per tooth. From 0.026 to 0.030 in. of stock was 
removed from each side of the tooth to a depth 
of 0.370 in. Approximately 60 to 70 pieces were 
obtained per grind of the cutters. Practically no 
difference in machining results was noted 
between that of the high alloy S.A.E.4620 steel 
and the new NE&620 steel. 

The same company reported that in roughing 
a 39-tooth spiral bevel ring gear on a_ 15-in. 
Gleason generating machine with a feed of 19 sec. 
119.32 stm., 
from 25 to 30 pieces per grind of the cutters were 
obtained on the S.A.E.4620 steel and from 20 to 
25° more parts were obtained from the NE S620 


per tooth and a cutter speed of 


steels annealed to the same hardness (143 to 163 
Brinell) and having a blocky type structure of 
pearlite and ferrite. 

The above gear was finished on a_ 1o-in. 
Gleason spiral bevel gear generator using a feed 
of 42 sec. per tooth and a cutter speed of 139 
sim. About 0.030 in. of 
from each side of the teeth to a total depth of 


stock was removed 


0.552 in. Approximately 20 to 25 pieces were 
produced per grind of the cutter. In several cases 
an improvement in finish and eniformity of bear- 
ing position was shown on the NE steel. 
Another case reported by a large motor man- 
ufacturer engaged in war work involved the sub- 
stitution of NE8620 steel for an S.A.E.4620 steel 


formerly used. The material in both instances 


was cycle annealed to give a Brinell hardness of 


179 to 207. The part machined was 4 in. in 
diameter. Molybdenum high speed steel tools of 
the Mo-Tung type were used which were ‘2 in. 
wide by | in. height of a form of 12° back rake, 
6° side rake, 6° end and side relief, 13° end cutting 
edge angle, 0° side cutting edge angle, and 4, in 
nose radius. An emulsion of one part of soluble 
oil mixed with 34 parts of water flowed fully on 
work and tools. Cutting speed in rough turning 
was 90 sfm. and for finish turning 120. The feed 
for both steels was 0.012 in. per revolution, and 
the depth was ,', in. for a ‘s-in. facing cut. In 
this substitution no change in machinability char- 
ucteristics was noted. 

A tractor company also reported that NE8620 
steel served as an excellent alternate for 
S.A.E.4615 and 4620 steel, and that the machin- 
ability was equally good 

NE8720, reports a well-known gear manutfac- 
turer, was substituted for S.A.E.4820 in a spiral 


bevel differential drive pinion. ¢&0 pieces per cut- 
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ter grind were obtained in both instances. Both but if lower than 156 the machinability be 
materials were annealed to give a blocky type of poor, that is, poor surface finish resulted 
structure of pearlite and ferrite and a Brinell gear teeth produced on Gleason and Fe! 
hardness ranging from 143 to 163. The work shapers. In the range of 163 to 187 B; 
was done on a 15-in. Gleason generator with a machinability of the new steel was found | 
feed of 29 see. per tooth and a cutter speed of superior to S.A.E.4820. 
lo7 ft. per min. The point width of the cutter NE8949-—- The gear and axle comp 
at the bottom of cut was 0.060 in. and at the top reported that the machinability of NES744 
0.025. The total depth of cut was 0.560 in. and NE8944 steels, when normalized, compares fg 
the tooth face length was 1.625 in. ably with S.A.E.3240 and 4340 in turning 
(gain, in finishing this gear on a 15-in. spiral milling operations. Further that NE8744, wi 
bevel gear generator, using a feed of 44 sec. per oil quenched from 1550° F. and tempered at 7 
tooth and a cutter speed of 139 ft. per min., the gives approximately 60 of the tool lif 
machinability was found to be approximately the S.A.E.3240 and 4340 at the corresponding | 
same for NE8720 and S.A.E.4820. About 0.030 in. ness (370 to 430 Brinell). 
of stock was removed from each side of the tooth \ milling machine manufacturer ree 
to a total depth of 0.552 in. From 135 to 140 milled S.A.E.4345 and NE8949 steels with a s) 
pieces were produced per cutter grind. mill under identical conditions of cut. The 
The large automotive company engaged in alloy steels have approximately equal depth bh 
war work substituted NE8720 steel for S.A.E.4815 ening, yet they are widely different as to che 
steel. The part, 3°, in. in diameter, was cycle composition. 
annealed to give a Brinell hardness of 179 to 207. On the sole basis of hardenability rating 
Tool shape and coolant were the same as specified two steels should have exhibited approximal 
four paragraphs above. Rough turning was done equal cutting performance, but this was not 
at 90 sfm. on both steels and finish turning was case, since NE8949 required more powe! 
done at 120 sfm. with a feed of 0.012 in. per gave a poorer surface finish than 5.A.E4 
revolution in each case. A facing cut had a depth which exhibited excellent cutting characteris! 
of .*; in. for a radial distance of 12 in. There was NE9200 —- The NE9200 series of steels s! 


a considerable improvement in machinability of best be annealed for machining. Their g 
the NE8720 steel over that of the S.A.E.4815 steel, rating, based on bessemer screw stock, is ap} 


inasmuch as 65 parts were produced per grind mately 45° when annealed to a hardness 


with the S.A.E. steel while 85 parts were obtained 187 to 255. 
with the NE steel. NE 9400 —- The 9400 series (manganese-si 
A gear and axle manufacturer reported that chromium-nickel-molybdenum) are as yel 
an NE8&720 steel replaced S.A.E.4620 steel for a new and reports to date are not sufficient 
large gear blank 12 in. in diameter and 1% in. mit anything but an estimate as to their mae! 
thick. The material was normalized to give a ability. The following approximatio 
Brinell hardness of 163. Molybdenum-tungsten submitted by a company engaged In 
(6-6) high speed steel tools were used after being finishing of steel: 
hand ground. A stream of soluble oil was 
poured on the tool. Turning was done at Approximate Machinability of NE9400 Steels 
178 stm. with a depth of cut of 0.125 in. eee, | Shannen | aie Cmnmeaeen 
and a feed of 0.010 in. Sixty pieces were ss neenne Rarinat SPEED CHIP 





obtained per tool grind. This value con- 
forms favorably with that obtained on the As Rolled; Cold Drawn 

It NE9415 DD% 100 sfm. Continuous and 
NE 9420 100 Continuous and 
NE9422 Dd: 95 Continuous and s 


S.A.E.4620 steel which was replaced. 
was concluded that in turning and milling 


the steel in a normalized condition, NE8720 ; 
Annealed: Cold Drawn 


NE9430 : 115 sfm. Continuous and 
ia . ; RK AD NE9435 110 Continuous and 
NE8724 as an alternate for S.A.E.4820 NE9437 110 Continuous and 


(high Ni-Mo). In the new steel molybde- NE 9440 105 Continuous and 
num was preferably near the maximum of NE9442 53 95 Continuous and 

‘ . 7 . » he ¢ & - a . : id 
0.30° to give the same penetration of hard- NE9445 47 So Continuous at 

. NE9450 15 SO Continuous and 

ness and good core properties of heavy- = 
sectioned gear teeth. The annealed hardness *100% —bessemer screw stock B1112 
of NE8724 was from 143 to 173 Brinell, ting speed of 180 sfm. 


compares favorably with S.A.E. 1620. 
NE8&72 A tractor company employed 
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Ks 


ike angle of from 0 to 


dge angle of from 0 to 15°, 


lool Shapes and Lubricants 


st of the NE steels are machinable in 
ed or normalized condition, which per- 
tively free cutting, cutting tools of high 

are adequate. Regardless of the com- 
f the toolsteel, a shape of turning tool 
te for 
ike, 14 


end cutting edge angle, and 15° side cut- 


this work would be as follows: 


side rake, 6° end relief, 6° side 
The nose radius should be large, 
10 or 20% of the depth of cut 


d. If cemented carbide tools are used, 


angle. 


excess ol 


5° may be used, 
ke angle of from 5 to 10°, side and end 


an end cutting edge angle of 6°, a side 


and a nose 
in. 

ral, standard drills and milling cut- 
used with rake angles from 10 to 15 


ing cutters. In threading, a rake of 
lo” will give good results with chip 


full 


il, emulsions of soluble oils are satis- 


lute ground smooth to a radius. 


turning, milling, and drilling, when 


ions employ relatively high cutting 


low cutting speeds as used in 


iming, and threading sulphurized 


Should be used. A mixture of min- 
from 10 to 15° 


tute for the sulphurized mineral oil. 


fatty oil serves as 


fluids should be at low temperature, 


* 
aeee* 


; 


and applied in large quantity and at high velocity 
in order to be most effective. 

stated that the 
machinability of the current National Emergency 
the 
replaced It 


In conclusion, it may be 


steels corresponds with forme! 


A.1.S.1. Ol > 4 .E. 
remembered that “machinability” is a broad term, 


favorably 
steels must be 
and may refer to any one of several phases of the 
tool life, 
well-broken up chips, good surface quality, and 
the 
metal 


metal cutting operation, such as long 


Further, machin- 
the 
for example, the 


low power consumption. 


ability may be a function of cutting 
process, so that for broaching, 
rating of a steel must be based on surface quality, 
dimensional accuracy, and chip formation rathet 
tool life. 
gear cutting, form turning, or threading, finish in 
itself tool life 


formation in such as In 


than on In many operations such as 


is more important than Chip 


many instances, auto 
matic screw machines and turning machines, may 
be of primary importance because of the difficulty 
of disposing of long continuous chips; if these are 
not cleared promptly they may mar the machined 
surface or may tangle with tools and spindles 

Tool angles, cutting speeds, and ratio between 
depth of cut and feed will have to be adjusted in 
order to produce the most favorable results 
required for each job. When this is done, satis- 


factory results will follow. One progressive firm 
has long taken the attitude that anything can be 
\ difficult subject is then but 


to an intelligent attack and improved technique. @ 


machined! a spur 


{pril, 1943; Page 547 








Have You 


Recently Appraised 


the Cutting Fluids? 


Lupact of the global war on metal working 
establishments has made it necessary for manage- 
ment to concentrate on many pressing problems 
of immediate importance. Yet when it is realized 
that good machine shop practice is an integration 
of many elements some of which may appear 
it is easy to see how 
Certainly, 


to be of minor importance 
many details must be under control. 
now that most programs are well under way it is 
well to take stock and to explore every avenue 
that may be fruitful of further economies in 
production. 

One of the elements of metal cutting that 
should be emphasized at this point is that of 
cutting fluids. Although they represent a rela- 
tively small percentage of the cost of expendable 
materials, they are responsible to a large degree 
for the success or failure of many metal cutting 
operations, 

Accordingly, it is strongly recommended that 
steps be taken to appraise the cutting fluids. 
Needless to say, metal cutting encompasses a 
number of factors that must be taken into con- 
sideration, such as to mention but a few 
1. The type of metal to be cut. 

2. The type of tool material to be used. 
3. The character of dimensional tolerances. 
The nature of surface finish. 

Proper selection of speeds, feeds, depth ot 

cut. 


Tool design. 


By Joseph Ges helin 


Chairman 
Independent Research Commins 
on Cutting Fluids; Detroit, \jn 


ak 


: Seid 


~ 


Generally speaking, ear 


attention is given to sy 
details. Yet it is a fact, b 
out by actual experience, t} 
in cutting fluid 


Save APE 


change 
established set-up may incr 
production from two to 

times, and may make the dif 
ence between a fine finish 

a poor one. 

Even if cutting fluids | 
been given due considerati 
the past it is well worth a 
ful re-check under present 
ditions. The need for thi: 
apparent when you cons 
that materials specifications 
in a constant state of 
S.A.E. grades and designat 
have given way to Als 
grades, and these, in turn, have been replac 
the NE steels which will rapidly usurp th 
ture. Every time a change in materials is | 
there is a corresponding change in machinal 

for better or worse and each steel mus 
accompanied by a suitable adjustment in pra 

At one time the situation was greatly 
plicated by the variety of cutting fluids 
proprietary materials, and by the lack of ava 
literature and standards. In recent years 
particularly during this war, there has bee! 
improvement along this line, what with the s 
Today tl 
exists a mass of literature, including the va! 
work of the @ Handbook Committee, w! 
provided much of the available inforn 
cutting fluids in the National Metals Hand 
In addition, the Independent Research Comm 
on Cutting Fluids has explored the fic 


plification of grades and variations. 


} 
i 


circulating its latest findings in genera! 
Today the major producers of cul! 
have a finely organized body of field 
who are ready, upon request, to study 
in any plant and then to make suits! 
mendations. Through the cooperati 
specialists it is a relatively simple 
analyze cutting problems, to evaluat: 
ables involved, and to recommend the 
commercial fluids that can best be ap} 
Emulsifiable oils of various types 


nearest approach to universal applic 
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isy to handle and mix, are applicable 
ariety of operations, and are relatively 


aw 
expe However, there is no such thing as 
» unis | cutting fluid any more than there can 


rsal cutting tool, or a single range of 

otting speeds and feeds. Actually every produc- 

ition demands individual study. 

| he present time the types of cutting fluids 
ially available may be cataloged thus: 





problem be resolved along the following lines: 

1. A grouping of metals into major sub- 
groups depending upon the percentage of ferrous 
or non-ferrous compositions. 

2. Evaluation of each of these in accordance 
with the machinability of each type. 

3. Analysis of metal cutting according to the 
nature of the machining operation. 
t+. Further division according to the charac- 


Kerosene ter of the cut 1.e@., 
Lard oil Nothing to Do With Cutting Fluids whether cuts are light, 
Mine ral oils Courtesy J. A. Patterson and The Foundry medium, or heavy. 


Mineral-lard oils 

Sulphurized oils 

Oils containing both 
sulphur and chlorine 

Soluble or emulsifi- 
ble oils 

Each has its unique 

sphere of usefulness. Cer- 


Immediately upon 
making this preliminary 
analysis, the engineer, 
expert in the problems ot 
cutting fluids, can deter- 
mine the general types ot 
materials that should be 
applied. Usually it takes 





niv it is dangerous to 


ect any one type or 


but a short shop test to 


determine the correct 





n two types to handle 


range of operations 
h as drilling, thread 
iding, surface broach- 


g, cylindrical grinding, 
sear cutting, and sawing. 


Asa pointed example 


the change in proce- 


s, one may well con- 


sider the revolution in 








tvpe or mixture to meet 
the individual problem. 

In the light of the 
variables involved, this is 
a matter for the expert. 
{nd when it is appreci- 
ated that so simple an 
expedient as a change in 
cutting fluids can make 
a marked difference in 











grinding practice brought 


“Take a fool's advice, Hopgood either 


the character of the sur- 


} } _ ‘ra are ini ife 
bout by the require- shave off that moustache and comb yer hair face finish, in tool life, 
nts of aireraft engines right, or quit walkin” under them cranes!” in tool cost, and in actual 


fine surface finish on 
parts which are subject to magnaflux inspection. 
ng the past two years the tendency has been 
ward the use of certain mineral oils which have 
1a marked effect upon the perfection of sur- 
¢ finish and the maintenance of fine dimen- 
nal tolerances. 
Frequently as a matter of operating economy 
i large machine shop, it is well to standardize 
n a relatively few cutting fluids, supplied 
ina central storage station where the oils are 
perly mixed and piped to the machines, and to 
hich all used fluids are recirculated for cen- 


‘tuging and reclaiming. Even in such plants it 
‘ advisable to isolate specific operations which 
nay demand special cutting fluids for best results. 


“nly by an actual analysis of the over-all 


viem is it possible to appraise the metal cut- 
* Situation and to make sure that best results 
re being obtained. In making such a survey, it 
‘ the recommendation of the Independent 
:' ommittee on Cutting Fluids that the 


ry 
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production costs, it is 
obvious that no one can afford to delay the proc- 
ess. Remember, too, that proper analysis of the 
problem and selection of the right oil may double 
or triple productivity. 

A valuable by-product of an investigation of 
this kind is that it is quite likely the machine 
shop will find further economies in improved tool 
practice better tool forms, better tool materials 
for a specilic operation, changes in speeds, feeds, 
and depth of cut. 

Finally, it may be noted that good practice in 
the handling of cutting fluids is but one aspect of 
good machine shop practice. It should be incor- 
porated as a definite responsibility of the stand- 
ards department. If the plant is of such size as 
to have a chemist or metallurgist, cutting fluids 
might be made their responsibility, since these 
specialists are best qualified to evaluate the fluids 
and establish workable specifications which can 
be of greatest benefit to the plant and to the 
purchasing department. i.) 














By George F. \ olfe 
Chief Plant Engineer 
Engineering Works Divisio, 
Dravo Corp.. Pittsburo} 


additional way space wit} 


lengthening the rivet 


Ships Welded on lengthening the river 


a Production Line 


Dravo Corp.’s Neville Island plant, at Pitts- 
burgh, had long been building steel ships for the 
inland waterways, the hulls being constructed 
almost entirely by riveting. The plant was well 
organized, and fabricated about 2500 tons of steel 
a month, at most. For ten years, however, con- 
sideration had been given to the welding method 
as an original and unique method of manufactur- 
ing, and the ideas so conceived were applied in 
our reorganization of plants to handle large Navy 
contracts in three yards, the one in Pittsburgh, 
one on the East Coast, and one on the West. The 
course of events in Pittsburgh will be described 
in what follows, a brief rendition of a paper 
entitled “Production Line Welding Plant Speeds 
the Defense Program” submitted to the recent 
$200,000 prize program of the James F. Lincoln 
Are Welding Foundation. 

The ways at the Neville Island plant are of 
the side launching type. The total river frontage 
was definitely restricted by property lines and 
existing structures. The usual barge type of 
river craft is of a fairly simple structure and can 
be assembled in a few weeks, but the Navy ves- 
sels, being of a much more shapely and complex 
structure, usually require several months in the 
erection berth before they are ready to launch. 
Nevertheless it was necessary to continue the 
production of barges for oil, coal and steel, and 
to double the production of the yard which 10 
fact was done. 

Reference to the sketch shown in Fig. 1 
will show the location of the assembly line that 
was built in the summer of 1941 at Neville Island 
problem of much 


as a solution to this first 


of the productive area 
existing shop, arranged { 
preparation of small sub-ass 
blies and individual plates 
riveting together into | 
slowly growing on the 
was entirely rearranged { 
duce large shop assemblies 
the welding method. Trans! 
tracks were built to move 
nearly completed hulls for 
craft between this assem! 

plant and the sloping launct 
ways. This arrangement gives ample room 
four naval vessels, side by side, while the trans! 
track system provides for the movement of 
vessels progressively from position No. 1 to | 
tion No. 4, from which they are launched int 
Ohio river, sidewise. 

Transfer of hulls from place to plac 
done on the correct number of four-wheeled « 
riages, each of 120-ton capacity, carrying eq 
ized hydraulic jacks on each corner, and run 
on very substantial steel tracks. 

The space provided by this new layout 
not sufficient in itself to meet the delivery scl 
ule. Before any erection on a naval vess 
started in position No. 1, the entire hull 
the exception of that section comprisin 
engine room was erected in an upsicd 
position in the location shown in Fig. |! 
tural steel jigs, resting on concrete found 
were provided for this preliminary as 
These jigs were of a fairly simple natur 
the inverted position of the ship, as it 
necessary for them to conform to the a 
deck surface, and outline its edges 

This pre-assembly area was in turn 
with sub-assemblies built elsewhere. P! 
located near the upside-down assembly s 
for the assembly of all frames before th 
into the larger units. In addition t 
bulkheads were assembled on flat. st 
in the main structural shop (barge 
shop) before being brought to the ere 

The bulkheads entering into the 
ge plate with Tee sti! 
S 


frequent intervals. The result of the 


were of light ga 
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Existing Shop, Converted to 
Barge Assembly Shop 
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siderable welding Oe poe Melber, Rood 
vith | steel was unusual + ae | uninterrupted through this operetion WANOM | 
. interfering with outdoor assembly tine for 
V ctort which had to be ' ‘a a - the subchasers & MINC SWeEDETS 
call rv removed later fl >> 4 t 
. th F xpense and delay. ‘S ome t . iF , Th : 
\fter y experiments the = @o== papa dienes aL 4 ee . Pn wert J 
metho lopted was to first oS = _— ae Oe = ! 
veld tl ints of the individ- ¢ | Builoing Berth for 
yal plates and then tack the denny tte tor ¥. | | oe . | 
entire plate assembly miabody Section + Constructed Kee/ Up. ¥ 
securely to a flat steel floor Final Assembly Line + | 
before the ares of Position ! 4 : cé if L-{ ) 
the stiffeners. A /-tn. Position 2 i I t t : 
bow was put in the - ' Lat Ir = : 
stiffeners so that when } man tT lf — = 
thev were forced down t q a | 
ty the plate and tacked, ’ I | aan if ais =< . i | ae 
the pre edges were — | et + - -_- ae | f (_} | 
: compression, thus Position 4 His 4 | | | .. Il Pe y 
sila the normal po ho | | Ss eo O | 
| a Ss | oO 
bowing from the sub- | | | | Sa 28 - T 
sequent welding. Welding | | | ] SE | S§ 1} 
f{ the stiffeners was then | | | Bs &y | | : 
completed and the few | } 7 | | | 
esultant buckles were = + jt tf éxasting Launching Ways I] Ht | | 
removed by the spot-heat- | | | om | 0 we | | 
id - water - quench i 
ethod t Ohio River 
Since the main hull ndues - . SeEEEe eee « i 
sections were built in jigs Fig. 1 Arrangement of Plant to Double the Capacity and to 
an upside down posi- Build Sub Chasers and Mine Sweepers in Addition to River Craft 
nm, their transportation 

the erection site in position No. 1 on the Following the assembly of the first hull in 
ssembly line and the turning over of these sec- position No. 1 and the finishing of enough welding 
ms had to be given careful study. The trans- to move it without fear of distortion, transfer 
tation problem was easily solved as several carriages are placed in position and the entire 
gantry cranes were available. Turning over these assembly jacked up and moved to position No, 2. 
large, irregular pieces became the major problem. As additional hulls are erected the movement is 
\s the general cross-section of the hull, and par- progressively sidewise, toward the launching 
‘icularly that of the bow section, approached a ways, and when the line is entirely filled the first 
‘rangle, the center of gravity lay quite outside the hull is ready for launching, with all exterior 
enter of rotation. Model tests were made to under-water work completed and all of the heavy 
elermine the critical positions to be encountered, machinery in place. 

md it was decided that turning should be done Many benefits were shown in the assembly 
vith block and tackle in order that hauling and line methods, among which are the following: 
‘nubbing would be coordinated. The photograph, 1. A substantial reduction in fitting and 
rig. 3, on page 553, shows this turning rig. welding time. 

Forward and aft sections of the hull are set 2. An over-all improvement in the quality 
| place on permanent steel blocking carried on of the welds in direct ratio to the amount of 
nerete foundations. The engine room section position welding obtainable. 

‘already in place so the end sections, while still 3. Sectional construction allows relief points 
held by the main hooks of the two gantry cranes, for locked-up shrinkage or internal stresses, so 
re pulled home by turnbuckles attached to the vessel's over-all length will be correct. 
‘propriate lugs. At each horizontal joint about 4. A greater number of welders can be used 
‘Sin. is left unwelded to facilitate fitting and to with only average qualifications, ie., qualified for 
SSIS{ ontrolling the over-all length of the down-hand welding only. 

sel his time. 5. Conservation of launching way space. 
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Fig. 2 — Combination of Upside-Down Assembly, Simple Jigs, and Adequate 
Crane Service, Insures Speedy, Economical and Sound Workmanship 


Assembly lines for ships set up shop require- done the head is run off in the cleat 
ments not previously demanded. In order to keep of the floor so that overhead cranes 
the lines in motion it is necessary to deliver pre- the floor and reload the machine 
assemblies to them as large as can be handled. 

The final results are greatly dependent upon the {dequate {ssembly Jigs 
accuracy of such pre-assembled sections; there- 

fore true and accurate sub-assemblies must be Jigging of assemblies is utilized 
provided for. possible. A recent visitor referred to the 
tack” machine as the most expensive jig h 
Joining Stiffeners to Plates ever seen, but the results have justified the in 
ment. Numerous other jigs are used f 
One of the primary shop jobs is joining simple lugs on a flat plate for such items as 


stiffening members to plating. As a hand opera or transverse frames up to an elaborate b 


tion, this is slow and expensive, requiring careful of jig for a side section of a coal barge, 6 
layout work on the plating and the tedious fitting by 3 ft. in dimension. This assembly 
of the stiffening members, which usually consists four forming the entire side of a l/o-t 
of an angle with toes contacting the plate. This barge, and is largely dependent on p 
problem required the design and development of rugged jigging to insure that accuracy 
the “fit and tack” machine shown in Fig. 4. This and dimension necessary for the success 
machine consists of a flat steel floor traversed by of large pre-assemblies. 

a fitting head. A plate is laid on the steel floor Even larger jigs are required at 

in a position determined by jigs, and the longitu- for this purpose large plane steel foo! 
vided as a base for such jigs. A seri 


dinal stiffening members are dropped into jigged 
slots for approximate location. The fitting head ports are tack welded to such a floor 


is equipped with horizontal adjusting and vertical deck plates (the hull being erected ups 
clamping motions, and is run over the assembly and side lugs attached to these support: 


and holds the longitudinals firmly and accurately irregular gunwale. Similar jigs have 
to the plate for hand tacking. When the job ts in outdoor assembly, such as mento 
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Fig. 3 Bow and Stern Sections Were Completely krected I pside Down, Moved 
Over to the Main Assembly on Transfer Cars, and Each Turned Over and Moved 


Up to the Engine Midbody Section by Two Whirler Cranes Acting in Unison 


ssembly of sub-chaser hulls; Fig. 2 shows 


erection of the entire forw: 


it having a beam of 36 

ised for the very irregular 

twin-screw, tunnel type t 
lo point out the econom 


ird section of a 
ft. Similar jigs 
aft hull sections 
owboat and it is 
y of such a pro- 


particularly where half a dozen vessels 


built 


Every effort is made to get positioned weld- 


\ 


matter whose value cant 


10t be over-esti- 


lilting tables are used to their maximum 


s. Larger assemblies are 
ranes and leaned against 
welding is the rule, and ou 
Stantly preparing new 

ig to standards set up 

nspection services and 

! Shipping. 
tlomatic or machine wel 

to the large assemblie 


taken to a welding n 


juggled by over- 
husky supports 
r training school 
men to qualify 
by the govern- 

the American 


ding is not so 
s, which cannot 
1achine. Means 


vy be devised for taking the machine 


ibly, and to design tl 


1e joints so that 


uous welds are made in accessible 


d in such number that the machine 


tically continuously. 


The welding of 
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side box sections for car floats is one successful 
application approximately 10 miles of joints 
were so made on one lot of 14 vessels. 

It is most difficult to show the value of a 
fabricating shop designed for welding as com- 
pared to other shops designed for riveted work, 
but during the past year the author had an 
unusual opportunity to definitely establish such a 
comparison. At governmental request a serious 
effort was made to subcontract a portion of the 
fabrication in order to accept additional work for 
which the Neville Island plant was particularly 
well equipped 

The fabricated steel to be sublet consisted ot 
barge hulls of fairly simple design and of all- 
welded construction. Many shops were contacted 
within a 300-mile radius. Some of the bigget 
shops were unable to quote due to prior commit- 
ments so that the bids were representative of 
what we may call the average shop. The results, 
expressed in terms of excess price per ton over 
the selling price as already in the contracts, were 

Bidder A $28.00 per ton excess 
Bidder B 31.90 
Bidder ¢ $0.30 


Averade $33.40 per ton excess 
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fm. 

gi tem = 
ca amma 
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Fig. 1 — Fitting Head for Bulkheads — a Gantry With Adjustable Clamps 
or Fingers for Holding Stiffeners Down to the Plate for Hand Tacking 


Stiffeners are structural channels split in web by die-equipped punch press 


These bids were from the only alternate those seemingly inevitable lay-olls, now 
Shops available in the latter part of 1941, and This sudden and extensive adopti 


serve as a direct measure of the economy of a use of assembly line methods will und 
properly equipped fabricating shop. During the affect all future shipbuilding All of Ul 
vear 1941 the plant described herein fabricated a now being built are being financed wit! 


total of 47,000 tons of steel which, at a saving of ment money and here again there is a larg 


$33.40 per ton, would show a total saving to the due to the economy of such installations. 5 


buyer of $1,569,800. of this nature all react to the gen 
The application of production assembly lines welfare and will tend to speed the a 

to ship construction is out of the experimental such methods by numerous shipbuild 

stage and enough work has passed over such lines future. 

in the past two years so that the saving in cost The savings in a modern fabri 

has been definitely established \ conservative have been very definitely established, | 


over-all saving can be placed at 10 of the entire new shops are under construction \ he 


cost of the work. Many factors contribute to this ence already gained permits an even b 
saving but the greatest factor is that of repetitive and arrangement of equipment, result 
work by the men at each station \fter the first better performance and greater econo! 


few vessels are built on the line there is a marked of the new production assembly lines a 


step-up in production, since the workmen proceed after careful study of those already 1 


reference to drawings Fitters and include many small comforts 


without constant 
soon recognize each piece by its marking o1 the working conditions more pleasant 
tackers know just what points requirements are observed so that a¢ 


appearance, 
kept down to a minimum and th 


require support, welders soon develop a special be 
technique for each individual weld \ proper the men_ preserved These items 
source of supply for the pre-assemblies permits evaluated in dollars alone but they wi 


these lines to guarantee steady work without in a great degree 
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Tests on NE 8630 


Steels for 


Welded Air Frames 


| 
: HE FIRST of a series of reports summarizing 
} vestigations on the steels which are pro- 
bsed as alternates for the structural alloy steels 
sed in the aeronautical industry was printed 
Vetal Progress for September 1942 under the 
‘Suitability of Alternate Steels for Aircraft 
ts The second of the series, designated 
il No. 4799, Part II, 
ted to sheet samples, and summarizes weld- 
ly of sheet and tubing of NE8630. What 
vs will be confined to this aspect of the 


biem of utilization 


extends the tests there 


Briefly, the laboratory tests used for welding 
ite that the technique 
130 chromium-molybdenum tubing and sheet 
fications AN-WW-T-850 and AN-QQ-S-685 ) 
ssalistactory for this alternate steel NE8630 con- 
ng to Aeronautical Material Specifications 
A.M.S.6355 for flat products and A.M.S.6530 for 


| 


used for welding 


ess tubing. These steels may be used inter- 
ngeably for welded structures, but each fabri- 
should determine that no difficulty will be 
| when the steels are welded in accord- 

with his established procedures. 
valuation of weldability will depend 
me of tests made by manufacturers 
and accessories on actual parts from 
ines. It would appear, however, that 
g (A.M.S.6530) and 
of NE&630 analysis, and chromium- 
X-4130 steel may be welded together 


steel sheet 


By Morse Hill 


Vateriel Center 
lL. S. Army Air Forces 
Wright Field. Dayton, Ohio 


in an assembly, hardened from 
a temperature suitable for 
X-4130, and subsequently tem- 
pered by procedures recom 
mended for either nominal 
composition. It appears that at 
equal draw temperatures 
NE 8630 will have lower strength 
and greater ductility than 
X-4130, but results to date 
indicate that the variability in 
mechanical properties (includ- 
ing hardenability in the welded 
zone) between NE8630 and 
S.A.E. X-4130 is not greater than 
between the extremes of allow 
able compositions within either 
specification. 

Three laboratory 
have been completed, one at the 


studies 


Materiel Center, one by Lockheed Aircraft Corp 
“Welding Tests on NE8630 Steels”) and one by 
Report No. 6353. “Tests on 

Since the findings are similar 

Sheet and tubing 


Boeing Airplane Co. 
Alternate Steels” 
the results are summarized. 
having the chemical composition of the alternate 
steel NE8630 have been compared with similar 
sizes of X-4130. 

The actual results have been summarized on 
the following pages in Tables Ito V and Fig. Ll to4 
Welders find that sheet (A.M.S.6355) and tubing 

A.M.S.6530) weld as easily as X-4130. The com- 
ments from the reports are 

1. The alternate steels melt somewhat faster 
and have a cleaner puddle of molten metal, espe- 
cially in gas welding. 

2. There is less tendency toward weld crack- 
ing in the alternate steels. 

3. The hardness gradient and total hardness 
variation in the alternate steels compare favorably 
with X-4130. As shown by the figures, the hard- 
ness gradient from weld to base metal is often 
less steep in the alternate steels 

t. The 


about the same for both types of steel 


welding techniques necessary are 

Laboratory procedures used in testing at the 
Materiel Center are outlined below. The weld- 
ability of a steel cannot be completely determined 
by laboratory testing. It is essential that a num- 
ber of parts representative of light and heavy 


sections be fabricated in the shops from several 
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Ultimate 
Strength 


Yield 
Strength 


Brine! Herdness 4 


Dir > 
BPINeg 


IAPONECSS 


heats of the alternate steel being considered. 
Each fabricator should weld a few trial parts 
from the alternate steel before changing over. 
No additional comment is made except to call 
attention again to the rather wide variations in 
hardenability among the standard steels, long 
used in aircraft structures. 

Weldability Butt 


Except the \\-in. plate, all were single 


welds were used exclu- 


sively. 


NE86350 X-4130 
(AMS 6355) (AN-QQ-S-685) 
« s 

030 O32 

O79 O55 
Q016 

0018 

O33 

O53 

O53 


797 
ci 


Fig. Pri er tes 
Single Heat of N} 
Steel, Heat 
Tested as 

Mo 0235 

Grain Size 6 to8 
Normalized 1625F 16754 
Oil- Quench ISSOF 16254% 


we 
p 
welded withad 
and beveled 
60° Vee before w 
The welded tensile s 


pass 


1, -in. 


pass 


Ole 


. 
SC 


mens (results in 


Brine// 


I) were 14 in. long 


a reduced width 
weld about six tin 
ot the 


were m 


thickness 
All 


duplicate or 


tests 


Per cent 


try 

Because it was th 
typical high strength welding rod availabk 
Materiel Center, a Page Hi-Tensile welding 
was used. 

Comparative tests on AN-QQ-S-685 (\ 
steel) were also made in %%4-in. plate, and ) 
shown in Table I and Fig. 1. In addition | 
tests shown some specimens of 8630 plat 
welded to X-4130. 
coated electrode the tensile strength was 


When arc-welded with ! 


psi., and failure was in the annealed 


Table I— Tests on NE8630 Sheet and Plate, and Butt Welds Made Thereof 


reated 1 


‘ 





WELDING 


TREATMEN 
METHOD ATMENT 


THICKNESS 
YIELD 


None 
Normalized 
Q. 1550°; d. 850° 
As welded 
As welded 
None 
Normalized 
Q. 1550°; d. 850 
As welded 
(a) 

As welded 
Gas (a) 
None (b) 
None (c/ 

Arc (d) As welded 
irc (dD) is welded 
As welded 
is welded 


58,400 
66,500 
167,600 


None 
None 
None 
Are 
Gas 
None 
None 
None 
Are 
Are 


Gas 


0.036 in. 


52,200 
69,800 
176.500 


0.062 


88,000 
94,000 


.-41730) 


-4730) 
Gas (@) 


(-4130) 


Gas (e) 





TENSILE PROPERTIES 


VICKERS 


HARDNESS 


ULTIMATE ELONGATION 


170 
239 
390-481 
See Fig. 2-A 
See Fig. 2-A 
166 
302 
377-480 
See Fig. : 


2,000 20) 
2,800 
,700 
400 
200 
5,300 
000 
3,000 
300 
500 
200 
600 


See Fig. : 


250 

185 
See Fig. 2-D 
See Fig. 2-D 
See Fig. 2-D 
See Fig. 2-D 


7.000 
000 
200 

3.300 
500 

3,600 





(a) Normalized at 1650° F. and air cooled after 
welding. 

(b) 
1550° F.., 


(c/ 


Normalized at 1625° F., oil quenched from 
drawn at 1300° F. See also Fig. 1. 


Lines in italic represent X-4130 (AN-QQ-S- 


85) 
F 


; normalized at 1675° F., oil quenche 
.. drawn at 1200° F. See also Fig. 1. 

d) Heavily coated electrode used 
(e) Page “Hi-Tensile” 
(f) Annealed zone in plate. 


rod used. 
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Properties of NE8630 Seamless Steel Tubing Conforming to Specification A.M.S. 6530 


g. 2— Hardness Traverses of Butt Welds 
in NE 8630 and X-4130 Sheet and Plate 


X-4130, which developed 14% elongation 
2 during which time the 8630 
stretched 1.5%. When gas-welded with 
high-tensile rod the joint broke at 96,100 
psi. in the weld; the X-4130 plate elon- 
in 2 in. and was beginning to 


in in., 


gated 5% 
neck down. 
these 


2, in 


Hardness across 
welded joints are shown in Fig. 
which the peaks are somewhat exagger- 
These curves 


surveys 


ated by the vertical scale. 
show that the maximum hardnesses of 
NE8630 and X-4130, when welded with 
the ordinary techniques, are on the same 
order of magnitude. 


Tensile Properties 


Returning to a consideration of Fig. 
1, which compares data on NE8630 steel 
in the form of %-in. plate with X-4130 
plate of the same thickness, X-4130 
shows decidedly better strength with the 
Further- 
more, for the same strength it may be 
This 


lower drawing temperature. 


drawn to a higher temperature. 
possibly might be advantageous if the 
amount olf 
The figures presented are 


maximum stress relief were 
necessary. 
the average of four specimens, two taken 
longitudinally and two transversely to 
the direction of rolling. In general the 
longitudinal specimens showed from 
3000 to 5000 psi. greater ultimate strength 
(Elon- 


and about 3% greater elongation. 


gation on these flat specimens is not 
directly comparable to elongation on 
round specimens. The same material 


tested as a flat specimen will have a 
lower elongation than if tested as a round 


specimen, 






























‘.ONDITION 






1 in. X 0.036 


ELON- 
GATION 


YIELD 
: MATE 





received 88,400 120,500 19.0 

oils . rmal ! at 1650° F. 60,000 115,500 17.0 
tat 1700° F. 54,600 113,300 14.5 

at 1800° F. 50,500 97,600 20.2 

i F.; draw 1100° F. 128,300 | 132,400 13.0 

’ F.; draw 900° F. 155,700 158,800 8.5 

F.; draw 700° F. 180,500 | 186,500 §.5 





VICKERS 
HARDNESS 











1 in. x 0.062 


ELON- 
GATION 


ULTI- 
MATI 


VICKERS 


YIELD HARDNESS 





260 82,600 114,000 23.8 257 
273 61,500 114,100 22.2 276 
280 63,400 118,500 91.5 276 
224 58,400 105,400 95.0 298 
288 126,400 133,200 17.0 302 
3595 160,200 163,400 16.5 380 
432 184,200 | 196,400 8.7 150 
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Table Ill Effect of Drawing After Normalizing drawn, develop 
equal to the X-413 
when norma 





Drawn aT 900° F., 


NomMALIZED AT 1650° F, 
ArTER NORMALIZING 


vield strength j 
ELON ELON- . 
YIELD ULTIMATE eamueee YIELD ULTIMATI Panes below that rr 
; —— Specification LN-W\ 
NE 8630 Tested at Materiel Cente: 890 for X-41. 
0.037 56,950" 111,600" 2()* 82.420 100,690 929 This same pl 
0.063 60.410 107.900 25 80.300 100,500 26 has been encoi 
60.550° 95.500" 3° 68,900" 93,150" y+ as National Tub 
‘ ‘ { « { 
X-4130 Tested at National Tube Co wood Works, 
66.500 127.200 18 91.000 113.920 23 steel, as noted j 
76.001 7.6 7 8.5 2.6 ; : 
i 000 117,600 17 88,500 112.600 15 on March 25. 
69,200 103,000 36 75.700 104,200 37 


63,460 94,580 13 63,380 95.040 42 ing the “Com, 


Stress-Strain ({ 
the Normalized, ar 


All stress-strain curves show a All stress-strain curves show a 
smooth curve of gradually in definite break at yield, preceded 


creasing elongation (see Fig. 3) bv slight elongation (see Fig. 3) 











ige of two determinations. . ae 
AiInn 


ige of four determinations. 


Table II gives somes tensile tests 
and Vickers hardnesses of l-in. tubing 
made of NE&630 as tested at Materiel 
Center as received and after various heat 
treatments. Values for quenched and 
drawn tubing of sizes ranging from %4 x 
0.035 to 1.0 x 0.065, as determined by 
Boeing Airplane Co., agree fairly well 
with those listed in Table Il. Table HU] 


compares such tubing with X-4130 (both 
conforming to the A.M.S.6530 for seam- 


less tubes) after normalizing, and afte ) ( 107% 


normalizing and tempering, Fig. 3— Normalized Aircraft Tubing (NE 8630 and \ 
NE&630 tubing. when quenched and Vust Be Tempered to Develop Well Marked Yield ! 


Table IV — Tests on Welded Tubing (Materiel Center) 





HEAT ULTIMATE ELONGATION 
S1Zt Rop FRACTURI 


rREATED STRENGTH IN 2 IN. 
1 x 0.036 Low carbon Yes 168.000 Both sides of bead 
Low carbon No 113,000 3.8 In base metal 
Low carbon Yes 173.500 y In weld and base metal 
High tensile No 111.000 eo In base metal 
High tensile Yes 192.500 Diagonal, through base 
1 x 0.065 Low carbon No 113,000 } In base metal 
Low carbon Yes 176.000 2.! Partin sound weld 
High tensile No 109,000 ; In base metal 
High tensile Yes 150.500 ¢ Through blowholes in v 
Low carbon No 113.500 In base metal 
Low carbon Yes 142,000 2.! In sound weld 
High tensile Ni 107,000 } In base metal 
High tensile Yes 193.000 In base metal 
Heavily coated 01.700 In weld) A few medit 
Reverse polarity 99,500 In weld| blowholes 
Low carbon 81,300 In sound weld 
High tensile 90,800 In sound weld 


(X-4130) Heavily coated 109,100 ; In weld; afew mediun 
(X-4130 High tensile 100,900 ce In sound weld 











Vetal Progress; Page \ 












bdenum 


(it 


rtheless 


S dered 


rawing the normalized tubing at 900° F 


fig. 4 


a and 


eh 


P/ 
WCK 















shows 


Table IV 
some tensile strengths 
0 ete T and elongations in 2 
butt 
~~) seamless tubing, and a 
with 





in. 


on welds made in 


few comparisons 
X-4130 in the larger size. 
Hardness ovel 
the 
in the welded 


survey Ss 
treated zones 


1 x 0.065- 


heat 


tubing results 


gave 
to 
Fig. 2-B, 
in the welded 2 x 0.25-in. 
to the 
pass welds in Fig. 2-D 


Table V 


very similar those 


shown in and 


double 


tubing 


includes 





y 


4 


Drawn, 
Aircraft 
both steels in the 


Tubing” 

‘ 
ubing”’. 
, 


DY 


Conditions 


s/s 


Lj 


Hardness Surveys Over Heat 
Tubing (Lockheed fircraft Corp. ). Measurements in 0.025-in. steps 


c 
ol 


This 


fp , IT) 
stance from Center 


1 ffected Zones of Welded 


Chromium- 


was also 


'4-in. plate. 


nerally, however, the alternate steel shows 
ghtly lower yield strength than X-4130 


this may be only a 


reflection 


of the 


irbon contents in the heats of the forme 


which this laboratory has had experience 


vel 


the low 


in conjunction with 


substitution is contemp 


design 


lated. 


yield strength should be 


stresses 
Howey or. 
the 


strength may be raised without appreciably 


ng the ultimate strength. 


This 


is accoMm- 


by a change in the type of stress-strain 
s shown in Fig. 3. Comparative values 
wn in Table IIL. This drawing operation 

relieve internal stresses and eliminate 


microconstituents. 





Table V — As-Received Tubing, Welded With Carbon Rod by Boeing Airplane Co. 





comparative tensile tests 


and maximum hard- 
nesses on the Rockwell 
B seale. for butt welded 


tubing, welded with car- 
bon rod 

Finally Fig. 4 gives some hardness surveys 
over the heat affected zones as welded and tested 
Lockheed 


are on the same order as those shown 


hardnesses 
Fig. 2, 


when the hardness ordinate is reduced to a com 


by Aircraft Corp. These 


in 
mon hardness seale. A rough correlation of hard- 
ness is as follows: 


Rockwell A-50 equals Vickers 160 


A-60 240 
A-70 105 
\-80 715 


to 


To the 


crack after welding, pieces of tubing were welded 


test the tendency of specimens 
in the form of 18-in. equilateral triangles with a 


of 3S-1n. 
the 


The flux was removed by pickling and 


smaller inscribed equilateral triangle 


pieces welded at the centers of the limbs of 


triangles. 
the welds examined visually and with magnaflux 


al 


for cracking. No indications were found 























ELONGA- 
TION 


PENSILI 


STRENGTH 





119,800 5.5 
119.800 5.5 
114,400 6.5 
98.000 15 
119.000 8 
113,000 6 
144,800 7 
122,500 6 


120,000 6.5 


NE 8630 





HARDNESS 
RocKWELI 


95 
96 
bt he 
100 
101 
101 
9g 
100 
101 


Ot 





In weld 


1% 





LOCATION 
BREAK 





X-4130 


Lo« ATION 
BREAK 


ELONGA HARDNESS 


TION 


TENSILI 


STRENGTH RoOcKWELI oF 





96,000 1.5 G8 , 
102.900 6 100 
97.000 8 101 I 
108.500 7.0 YS % 
107.200 5 102 
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Critical Points 


By the Editor 


IDING A BLIZZARD out of Cleveland and, 
belated by frozen switches, arriving in sub- 
zero New York, there being much put out by the 
disorganized terminal staff and fleeting taxis, but 
later much rewarded by spending pleasant hours 
amid good friends, usually seen at these meetings, 
at the Mining Engineers’ annual convention. . . 
\ day-long conference on non-ferrous secondary 
metals emphasized once again the difficulty in 
estimating the available tonnage. Such metal 
does not appear in most statistical totals unless it 
is shipped from one plant to another, yet it is 
clear that brass cartridge scrap 
Supply of sent from Western Arms where 


non-ferrous it is made, to Chase Brass where 


scrap it is remelted, is as much “metal 
crop ends 
recovered in Chase Brass’s own plant. Took the 
attitude that the only addition to our supply ot 
metal mined out of the ground is that which is 
recovered from demolition scrap or waste dumps 

stuff that has been made long since and served 
So many 


in process” as the 


its life in some now unnecessary duty. 
bad guesses have been made on the amount of 
demolition scrap that could be scraped together 
in a year that it would be unwise to make another. 
Certain it is, though, that systematic looting of 
occupied countries of everything down to the 
baby’s pewter spoon has enabled Hitler to eke out 
his Wehrmacht’s necessities, and, equally hard 
driven, we could wrench loose a mountain of 
copper, tin, lead and zine. As things now are, 
America can expect a dwindling supply of second- 
aries from within its own borders, what with the 
lack of consumer's goods to replace junked metal, 
and what with the manpower shortage and the 
bureaucratic restrictions on the activities of the 
collecting industry. It behooves engineers and 
metallurgists, therefore, who are “degrading” the 
alloys used in necessary parts, to change the 
specifications to alloys as low in tin and as high 


in lead as possible, and to do it now, all at once, 


rather than in several halting step 
couple of meatless banquets, and de 
the debased state of oratory impos 
Censor upon such virile men as Rubbe 
JEFFERS and Columbia Dean Barker (; 
ant to the Secretary of the Navy). 
their best to breathe some fire into sophop 
platitudes. Glad, however, to see HERBERT Ho 
graying but vigorous, and to subscribe to his; 
for prompt and realistic national action to ins 
larger herds of livestock and larger planting, 
foodstuffs, for it’s now almost too lat 
years of development in the laboratories of 
Corp. were described by VLADIMIR Zworyky 
his lecture on the electron microscope (the a: 
Institute of Metals lecture). About 50 ins 
ments of various designs are now working 
laboratories here and abroad not exclusivel 
metals, of course, but more frequently on trans 
ent organic materials and ¢| 
Improved ical synthetics. For other pur; 
electron than the analysis of ultra-mi 
microscopes scopic surface films, solids 
be studied by making transpa 
replicas of their surfaces, and ZWoryKIN descril 
four methods of doing this. The applical 
the electron microscope (which multiplies 
fold the resolution obtained by best optical n 
scopes) may well be as epoch-making as § 
first use of the microscope in metal study, | 
far, to this skeptic eye, electron microscope 
of metallic surfaces usually look lik 
enlargements of micrographs. Many ques! 
will arise as to how to interpret what you s 
such a photo —- for example, is a tiny spot 
atoms in diameter a crystal of a second phas 
locus of a localized strain, a “disordered” reg 
where solute atoms are rather more concent! 
or a pore?....Talked with Myron Wess 
while Science Editor for Time, recently re! 
from Portugal shepherding some unfortunal 
fortunate?) exiles. He found over ther 
Germans were everywhere, photographing 
thing, buying everything, flying away will 
and silk stockings, telling everyone about 1 
Essen, factories at Nure! 


Convincing ships at Bremen. The P 


realities saw and heard, felt and 
Germans — a menacing ! 
\mericans were mythical, unreal 
pounced on Morocco. Then word can 
real tanks from Detroit, great ships 
Orleans, heavy guns from Springfield 
planes from San Diego, ample food from ' 
oil from Texas, bronzed men from the \' 
dering their way East. An electric chat 
ment, for at last the Portuguese cou 


; 
' 


helieve what they fondly hoped were 
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Properties of /mportant Wrought Chromium-lron Alloys 
sed 1943, from data furnished by US. Stee/ Corp, Electro Metallurgical Co.,and Commitee A-IO, 
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Gathering, editing and distributing 


| INF ORMATION for users of a 





To aid users of Nickel alloy 8, thirty 


service centers are maintained in 
industrial areas. From these strateg- 
ically located key points, our field 
representatives are on call to advise 
American industry about the selec- 
tion, fabrication and uses of ferrous 
andnon-ferrousmaterials. Assistance 


is also given on problems arising 





I—Field offices of the 


a 


Development and Research Division 


» C—Distributor’s Casting Service Centers 


NICKEL 


from the temporary lack of Nickel. 

Through the years, research, field 
studies and user experience have all 
contributed to a fund of practical, 
time-proved information. Many of 
these data have been compiled in 
convenient printed form, useful 
both to experienced men handling 


new materials or performing un- 
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arty - " a 

familiar operations. . 

many new employees. 
Now ee 


terials are so vital...mak: 


minutes and ! 
OO 


. when 
this metal-working exper Sef 
for a check list of hel; print 
pieces on the selection. itn 
fabrication and use of \ 


or send your specific q 


67 WALL STREET 
NEW Yor, 8! 





NE of the best attended 
Group Meetings 
» War Products held dur- 
ng the ‘ast @ annual con- 
vas on “Practical 
for Segregation, 
ollecti and Reclamation 
yf Metal Scrap” (or “Recov- 
been 


rention 


Prograll 


ries” as they have 
sore aptly termed). So 
much has already been said 
n the popular scrap “drives” 
hat it might be thought that 
he need has been filled, or 
t least that the available 
‘rap has all been reclaimed. 
uch is far from true. Public 
crap drives recover rela- 
ively little scrap in com- 
yarison with the enormous 
onnage of by-products from 
nanufacturing operations. 
‘his is the subject matter of 
he present series of articles, 
ud is the most important 
ource of re-usable material. 

Doleful predictions that 
he 1942 production of steel 
vould lag badly because of 
crap shortage were not true, 
rincipally because the 
men did an 
Neverthe- 


iation’s junk 
inexampled job. 
ess the need is continuous, 
wt only for iron and steel, 
ut also for all manner of 
ion-ferrous “recoveries”. 
lhose who have not neg- 
ected the matter can get 
useful ideas from what these 
live experts say. Others who 


ave neglected the matter 
may derive therefrom the 

il push to get busy, for 

Hitler wants your scrap to 
‘main idle, or get mixed up 
nd next to useless. 

A very good “Primer of 
al Scrap” will be 
gratis if you write 

Com- 
State 


strial Serap 
03 Empire 


York. 


Practical Programs 


for Reelamation 


of Metal Serap 


Steps to Minimize Amount of Serap Produced 


By J. L. Cannon 


Assistant Chief Metallurgist 
Hyatt Bearings Division of General Motors 


Ss" PS TO MINIMIZE amount of scrap in process start with the pur- 
chase of raw material, which should be specified to a quality and 
precision no greater than required by the service of the part to be 
Further considerations are based on the shop 
(other things 


made therefrom. 
equipment available; materials that form or cut easily 
being equal) produce the fewest discards. 

Much also goes back to tool design. Drawing or forming dies 
should not cause excessive mechanical working and failure of the 
metal, despite intermediate anneals. Pressure pads in initial draw 
operations help control movement of metal and will often prevent 
folds or laps. 

Blankings should be positioned to produce maximum number 
of parts per section of material. Multiple blanking would further 


Closer width tolerances total tolerances, 


reduce skeleton waste. 
all plus or all minus 

ple, would minimize waste. 
minimize subsequent stock losses through added grinding or other 
operations. Cut lengths in exact blank multiples prevent excessive 
butt-end waste. Use of coils rather than cut lengths further mini- 
mizes butt-end waste, as does increasing coil weights within practical 


or use of mill sheared edge stock, for exam- 
Cold rolled stock may be justified to 


mill and production equipment limits, and the welding of coils, end 
to end in a continuous piece. 

Ring centers, cup bottoms, or other blank forms often classified 
as scrap from some previous operation may be usable for a similar 
part of smaller dimensions, or can serve as material for another part 
produced by a different method. Any final butt-end scrap should 


also be considered in this category 
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Structure and hardness of cold heading mate- 
rials are of utmost importance to insure satis- 
factory cut-off and quality. Size is important to 
reduce any waste of material through unnecessary 
end grind operations, or early die failures from 
heavier blows required to reduce the part cold. 
Slight reductions in size of raw material may 
reduce the flash, minimizing, thereby, stock losses 
through clean-up operations. 

Materials for machined parts should be of 
such form as to produce the minimum of chips. 
Nature of tubes or bars, that is, hot rolled, rough 
turned, cold drawn or centerless ground, should 
be specified with the idea of minimizing the 
amount of metal removed for clean-up of part. 
Critical or working surfaces, as compared to non- 
working surfaces, should be further reviewed and 
tolerances specified to insure that metal is 
removed only where necessary. Proper heat treat- 
ment and conditioning to give best in machinabil- 
ity are important, both from the standpoint of 
resultant automatic finishes as well as to give 
added tool life. 

Butt-end waste from long lengths can often 
be reduced by moving the cut-off tool closer to the 
machine spindle also by using electric shut-ofl 
switches, which not only give better insurance 
against tool breakage but may permit the opera- 
tor to make an additional part by hand feeding. 
Plug adapters to feed tubing through chucks will 
sometimes produce an extra part, or an additional 
part can be made from butt-end serap by machin- 
ing the individually chucked part. Or an addi- 
tional part similar in dimensions excepting length 
can be produced. Butt-ends, brazed together, are 
useful for machine set-ups, thus minimizing waste 
metal through this necessary operation. Chuck 
design and chucking methods should be reviewed 
to prevent distortion, necessitating added stock 
allowance for clean-up. Full complement chucks 
or chucks with jaws designed to cover most of 
the area supported are helpful in this respect. 

Sizable reductions in scrap can often be made 
by redesign of the cutting tool, which not only 
reduces the amount of chips but the number of 
inspection rejects, as well as conserves the critical 
toolsteel alloys. This matter is a subject in itself, 
and cannot be elaborated now in the time at my 
disposal. 

Production operations in general must be 
rigidly controlled and observed to prevent mis- 
takes or poor workmanship, resulting in rejected 
parts. Improperly trained or instructed opera- 
tors make mistakes; others result from sheer 
carelessness. On the other hand, poor operating 
practices are either overlooked, or sometimes 
accepted as being unavoidable and the correspond- 


ing waste in materials is tolerated. 
equipment, equipment in poor condition 
ment of wrong design becomes a majo1 
rejected or scrapped parts. 

Movement, or flow of production | 
machine to machine, operation to operat 
department to department, in containers 
veyors or other transport should be car 
reviewed to avoid loss and mix-ups. M 
sumps and chip chutes should be crit 
inspected to prevent loss of parts; quench | 
washing machines, parts hanging up on b 
in furnaces all these are hiding places | 
parts and should be modified to prevent ac 


lation of scrap from these sources 


Program for a Medium Sized Plan 


By E. Ss. Hoopes, Jr. 
{ssistant General Superintendent 
Steel and Tube Division 
Timken Roller Bearing Co. 


7 PROBLEM of suitable organization |! 


dling metal scrap in a medium sized 
requires study of two fundamental factors 
1. The Type of 


whether it is a primary metal producer eng 


Manufacturing P 


in melting and rolling, or is a fabricating 
producing scrap by machining, forming 

metal working operations. By 
fall in the 
represent our largest source of raw seray 
that 


number fabricating 
war production, and it is essential 
plants establish effective means for seg 
and collecting it. 

2. The Type of Scrap Produced | 
to its basic composition, whether non-f 
ferrous material, either commercial metal 
in any of the numerous grades. 

\fter analysis is made of the situat) 
prevails in a particular plant, the orga! 
needed to carry out the scrap program ef! 
can be developed. 

Organization Experience indicztes t 
establishment of a scrap or salvage d 
headed by a supervisor with full auth 
produces the best results. The indi idu 
to manage this activity should have a 
knowledge of the plant operation ana 
ucts. He must enlist the full cooperat 
department supervisors and foremen. | 
has a complex scrap problem it may b 
to appoint an advisory committee | 
making policies, and to clarify the ol 


the program. Steps that are desiral 
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lant 


ij srades 


vided into two methods of collec- 


Hes, jigs and fixtures not in use, the 


‘ude of miscellaneous items. The 


h < ; 
: ce of scrap in many cases. 

Whe | 

Vhere the company has been long SEND 


te} . . 
D d it may find that more 


ager to take in organizing his depart- 
follows: 
in employees to know the types and 
rap, so as to insure proper segregation. 
9 elop an organization capable of col- 
9 transporting such material. 
Obtain equipment for handling and prep- 
this collected scrap. 
{ Provide adequate storage facilities. 
quaint the plant personnel with the 
i and economics of salvage. 
6. Establish a system of periodic records, 
| reports on scrap collected and sold. 
\s a specific illustration, let us take a plant 
cating highly finished parts from different 
les ol alloy steels. 
Segregation and Collection 
red to familiarize the personnel producing 
| handling the serap with the different kinds 
Scrap can be segregated and identi- 


rraining is 


i 


| most successfully at the operation where it is 
duced. This requires some knowledge by 


matic screw machine operators, machinists, 


inch press operators, tool makers, and other 


rkmen, to prevent mixing or contamination. 
simplify this problem a uniform system of 
ntification should be adopted. Paint colors 


d letters to identify the different grades in 


i 


vsiceal form have been established. Thus: 


ern SYMBOL Paint COLOR NATURE OF ALLOY 


\ Red S.A.E. 4600; Ni-Mo 
B Red and blue S.A.E. 4300; Cr-Ni-Mo 
% (S.A.E. 1000; Carbon 
Blue )S.A.E. 1300; Mn 
(S.A.E. 2000; Ni 
D Green 


)S.A.E. 3000; Ni-Cr 
I Yellow S.A.E. 5100; 52100; Cr 
F White S.A.E. 4100: Cr-Mo 


this case the number of classes has been lim- 


ted to six in order to make the identification 
ystem easily understandable. Scrap containers 


r banded and letter labeled to indicate the 
of metal have been placed at convenient 
nts, and the method of identifying scrap is 
wed through all operations. 
The plan for scrap salvage is 


The “campaign” type which 
lights the recovery of dormant 
ip in the form of obsolete machin- 
discontinued finished parts, old 


ng of metal dumps, and a multi- 


ting of dumps has proven to be a 


OUR MEN NEED 
* BOOKS * 





than one such dump has grown up. This kind of 
scrap collection is good as a “once only” measure 
with advantages in plant clean-up and impressing 
the employees with urgent need of the program. 

The more important “long-term method” is 
the collection of production scrap. Using the 
same plant for illustration, this scrap will be in 
the form of automatic machine turnings, boring 
mill turnings, punchings and stampings, machine 
shop chips, rejected parts, and metallic grinding 
compound. Since the machine turnings are 
mostly in light form they are collected in chip- 
buggies and wheeled to a conveyor which carries 
them to a washer where oil is removed. Other 
classes of scrap are collected in tote boxes and 
delivered to separate storage bins by electric lift 
truck. When sufficient quantity is gathered it is 
loaded by magnet into railroad cars and sent to 
melting furnaces or steel plant scrap storage yard, 
Stainless steel, alloy toolsteel and non-ferrous 
scrap is collected in barrels or buckets marked 
for identification. Even toolsteel grindings from 
tool rooms are a valuable high grade “ore” of 
tungsten, molybdenum and chromium. 

This scrap is delivered to the salvage depart- 
ment where it is placed in storage bins to be sold 
tc refiners for cleaning and recovery. 

Waste wardens have been appointed to serve 
in various sections of the plant and serve as 
policemen for collection and segregation of all 
salvage material. 

Handling and Preparation 
equipment are needed to do a good job, such as 


Various ty pes ot 


well-designed containers, lift trucks, auto trucks 
of “load-lugger bucket” type, monorail crane or 
bridge cranes equipped with magnet, and even nar- 
row gage railroad. All these have a definite place 
in a salvage program, depending on the plant 
layout and the nature of its activities. ‘Trucks 
equipped with lifting mechanism to handle load- 
lugger buckets are very satisfactory to get al 
many operations not serviced by a crane. 
Preparation of scrap involves putting it In a 
form suitable for charging in melting 
furnaces or cupolas. A small plant 
can put this job on the shoulders of 
the scrap dealer or middleman. A 
larger plant may economically do it, 
if it delivers scrap directly to a 
remelter. Cutting serap to required 
lengths is necessary for its use in 
electric or openhearth furnaces, 
Lighter sections and small diameter 
material can be cut with an alligator 
PA shear. Large scrap is cut by oxy- 


sz acetylene torch. 
ALL YOU CAN SPARE 


Until recent years machine turn- 
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ings were not considered desirable scrap for steel 
melting furnaces. This opinion has rapidly 
changed with the shift from civilian to war pro- 
duction, the growing shortage of available heavy 
scrap, and the tremendous expansion in machin- 
This has led to the use of the 
briquetting machine, such as shown on the oppo- 


ing operations. 


site page, which compresses the turnings into 
heavier, denser form easily handled and stored. 

In the Timken bearing plant, turnings are 
conveyed from the chip washer to a storage pit in 
the briquette building. There they are picked up 
by magnet, deposited in a bin from which they 
are fed into the machine hopper, crushed and 
compressed into briquettes weighing approxi- 
mately 20 lb. each, 8 in. in diameter and 5 in. 
thick, having a density of 45 to 55%. Since oil is 
objectionable in electric furnace melting, it is 
necessary to burn the remaining oil out of the 
briquettes by putting them through a continuous 
gas furnace. Briquetting equipment not only pre- 
pares the scrap better, but also has proven of value 
in our associated steel plant over a period of years 
in recovering the contained alloy present in the 
turnings. 

To obtain greatest efficiency from briquetting 
equipment a minimum of different analyses should 
be handled. Avoid loss of production in shutting 
down the machine to clean out all turnings and to 
change to another grade of material. 

Storage Facilities should be adequate. Bins, 
boxes, and barrels for different types of scrap 
should be provided for temporary storage until 
sold or larger quantities collected. Many plants 
of moderate size will produce scrap in sufficient 
volume to require a storage yard in which final 
sorting and preparation for use or sale will be 
performed. Gantry, or bridge cranes, diesel loco- 
motive or crawler cranes equipped to use magnet 
or grab bucket are all suitable equipment for the 
storage yard, depending on quantity and form of 
the scrap handled. 

Reports -— The salvage department should 
establish accurate serap records from which 
reports will be made periodically to show its per- 
formance. Records showing the weight collected 
by type and grade of scrap, value of metal sold, 
and cost of operating the department are needed 
to justify its importance. Complete records are 
also required to comply with government regula- 
tions and to make the necessary reports. 

If a well-organized program is put in opera- 
tion and aggressively followed, it will produce 
results which will prove to be of economic value 
to the management, in addition to filling the 
pressing need of supplying metals to our hungry 


furnaces. 
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Salvage in a Large Industry 


By Frank D. Kent 
Supervisor of Surplus Materials 
Wright Aeronautical Corp. 


YO FAR AS MOST very large industries ar 
Ne cerned — particularly those in metal-workin 
fields —- the lowly scrap pile has come up in fam, 
and importance as fast as any Horatio Alger her 
In proportion to this fame and importance, larg, 
plants have found it necessary to organize facili 
Starting 
from scratch, the problem of coping with this 


ties to handle the salvaged material. 


scrap pile in wartime divides into several pri 
cipal subjects: 

First, the scrap must be identified and segr 
gated; second, it must be moved as quickly as 
possible to a central receiving depot; third, it 
must be routed back into the channels of usefy 
war work without delay, yet with due regard for 
efficiency and economy to the extent that partly 
loaded trucks or trains ought not to be dispatched 
The fourth phase of the problem is one which t 
a great extent embraces the first job of identifying 
and segregating the scrap, although it has its 
bearing upon other jobs as well. This is educat 
ing and publicizing every last person with th 
vital necessity of avoiding scrap contamination 
avoiding throwing it away as waste, and avoiding 
unnecessary delay. 

Let me give you some of the highlights about 
the plan for salvage control set-up at Wright 
Aeronautical Corp., manufacturers of aireralt 
engines. The old bromide about the garbage ma: 
knowing the finances of everybody in the neigh- 
borhood by the contents of their garbage pails 
can be modified to apply to our business. Before 
the war, manufacture of aircraft engines was on 
a “custom-built” basis with comparatively few 
engines moving into the aviation industry each 
month. Today, along with other firms in aviation 
building, Wright Aeronautical has grown to many 
times its original size, and the problem of han- 
dling salvageable materials has grown almost 1? 
direct proportion. I say “almost” because tech 
nical improvements constantly being worked in! 
the manufacturing process have reduced the 
amount of scrap normally made, but still there 's 
sufficient work to keep many hands busy ane ! 
necessitate a salvage yard with thousand 
square feet of storage space. 

Wright Aeronautical had this head st 
handling its scrap problem: For several y« 
salvage control system had been operating 
the production department. It was later 














become the surplus material section of 
pany’s sales and service department.) 
y this system was set up not to save 


naterials, but rather to practice economy 


ing some of the investment represented 
en tools, chips, and shavings. This sal- 
itrol system, however, was a very useful 
for expanding the salvage facilities as the 
came evident. 
fit this salvage control organization for 
scale job, cooperation of other depart- 
was obtained to an extraordinary degree 
sineering department has contributed, for 
e, by developing a synthetic sand for 
iry molds which can be reclaimed and 
{nother 


from the simplification of specifications: 


important contribution has 
f our aluminum alloys used to be made in 
ferent alloys, but now they are made in 


nand Steel Turnings Do Not Stand Long Idle 
H estinghouse’s East Springfield Plant. De- 
sed and washed, they are compressed into 
briquettes in this press, 1000 per hr., and 
along, back to cupola or electric furnace 


‘wo standards. The production department had 
a large share of the job in spreading to super- 
visors and machine tool operators the message 
continually reiterated: “Do not mix different 
types of serap!” Public relations assisted by 
publicizing the need for segregation of scrap in 
the plant newspaper, the company magazine, and 
in local papers; posters were also made to put 
across the salvage message. The personnel divi- 
sion contributed by telling new employees of the 
need for avoiding scrap contamination, 

All of these cooperating departments worked 
right along with the salvage control organization 
constantly, rather than spasmodically in so-called 
“drives”. The result has been not only an increas- 
ing volume of scrap but an increasing proportion 
of salvageable material to the comparatively small 
amount which cannot be saved. 
major difficulty 
We already had 


our salvage problem well in hand in the found- 


In segregating scrap the 


arises at the machine tools. 


ries, because in the aluminum foundry metal 
scrap was all aluminum; in the magnesium 
foundry it was all magnesium. Much scrap 
never gets out of these departments, but ts 
reclaimed in their own remelting furnaces. 
Some foundry metal becomes substandard in 
processing and cannot be re-used in the manu- 
facture of engines, so it is sold through chan- 
nels set up for other metal scrap. 

At the machine tools the job was partly 
one of education and partly one of systematiz- 
ing. It was education to the extent that opera- 
tors had to be told why a mixture of different 
kinds of metal was sheer waste. The job was 
one of systematizing to the extent that a simple 
system of tagging the types of scrap had to be 
organized and enforced. We use tags which 
give each kind of metal scrap a dillerently 
colored letter V. Nearly all our tools operate 
on a single type of material, if not on a single 
operation, so these “V's” are attached to each 
of the machines; a black V for stainless steel, 
and a red and blue V for phosphor bronze, etc 
In collecting scrap from the machine tools, the 
scrap collector needs only to match the colors 
of the V on the machine tool with those on the 
collection boxes he wheels, to know when to 
stop and fill his box. The serap stays with 
these dillerently colored “V’s” right through to 
the point at which trucks from salvage com- 
panies pick up the chips and shavings from the 
loading platform of the salvage bins. These 
salvage bins represent the final stage in salvage 
control so far as Wright Aeronautical is con- 
There is a different bin for each type 
also a different outlet 


cerned. 
of chips and shavings 
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for each type of metal from the loading platform. 

Salvage control, to be sure, does not stop at 
metals, though this is probably the most vital part 
of our job right now. Other important phases 
include salvage of lubricating and cutting oils. 
The company has installed several oil reclaiming 
stills to separate the oil from impurities and put 
it back to useful work. We use centrifuges to 
whip cutting oil out of steel turnings and thereby, 
in a sense, do two salvage jobs at one time. 

Broken cutting tools and drills are other 
important items on the salvage list, particularly 
in view of the critical situation in high speed 
steels. These cutting tools and drills were once 
disposed of as serap at the market price per 
pound. Now, so far as possible, we pick out 
those tools which may be useful to war plants 
with production requirements less exacting than 
those for aircraft engines. The balance of this 
material too far gone for any manufacturing use 
is taken by steel mills for remelting. 

Other material that is saved in great quanti- 
ties by the company’s salvage control system 
includes paper, cardboard boxes, burlap bags, 
kegs, barrels, worn files, grinding wheels, rubber 
mats used in Wheelabrator machines, old storage 
batteries, sheet lead, and rubber. As a_ public 
service, the company also arranged to handle tin 
cans brought in by employees. 

Throughout all of these salvage jobs at 
Wright Aeronautical, it must be emphasized that 
the salvage control system is not a static thing. 
It cannot sit back and depend upon established 
system and procedures to do the job. Salvage 
“monitors” must be circulating throughout the 
production departments constantly to see to the 
enforcement of scrap segregation rules. Salvage 
specialists must be constantly studying the mar- 
ket to discover where scrap material can be put 
to best advantage outside the plant in the war 
effort. Salvage control also must plan for the 
future and anticipate the requirements for tomor- 
row just as the production departments must do 

The question that arises naturally in the 
minds of hard-pressed industrialists is one of 
practicality. Is the cost and the manpower 
expended on salvage work worth the results? 

We think it is. A most important but non- 
recurring economy appeared early in the program 
In salvaging obsolete and obsolescent machine 
tools, dies, fixtures and stores we cleared away 
enough floor space to make a sizable contribution 
in those days when our plants were expanding 
rapidly. As to the continuing program, in the 
last 12 months, Wright Aeronautical recovered 


and put back into the war program more than 
11,000 tons of all kinds of metals. 


tiga PROBLEM of chip handling is to transf 
material from the cutting machines to st 


Modern Chip Handling 


By Arthur M. Perrin 


President, National Conveyors Co., In 


hoppers, or railroad cars for removal fr 


plant, or 


to 


bale or 


or 


briquette the material 


consumption in the company’s own foundry 


melt sho 


ps. 


Broadly 


speaking, this involves 


analysis of the material to be handled, an effici 


method of segregation and of routing mater 


through the plant, of processing the scrap | 


crushing, oil extracting and briquetting, 


proper provision for conveyors and SLO! 


facilities. 
follows: 


Cast iron borings, generally produced 


Materials to be handled are usually 


granular form, weighing approximately 


per cu.ft. 


120) 


They are easily handled, and seld 


require any processing other than screening 


remove shop waste. 


Oil may be removed 


recover its value, although it does not 


harm the chips for cupola melting. 


Steel 


groups. 


rnings can be classified into 


usua 


The first will consist of small chips 


from screw 


machine 


stock, not too difficult 


handle since they are quite uniform 


These weigh 80 to 125 Ib. per cu.ft. 


consists 


of long turnings that, by 


in 


? 





VW 


S17¢ 


ve 


nature, tend to snarl, are bulky, and vary 


density from 10 to 30 Ib. per cu.ft., very diffi 


to handle, and must somehow be reduced in s 


to untangle and increase the density to app! 


mately 80 Ib. per cu.ft. 


mits efficient truck and rail transportation, a 


the elimination of snarling will permit storag 


bins, and 


crushing, extractor equipment should be 


facilitate unloading. In addition 


to reclaim any mineral oil used in cutting. 


| 


neue 


T 


The secon 
their 


Increase in weight pe! 


The first step to consider, when handling 


either ste 


el 


or casl 


iron chips from 


c 


t 


I 


thi 


machines to the chip department, is that of prop 


segregation. 


The value of any lot of chips W 


be the unit price of the most inferior m« 


; 


the lot. Once turnings are contaminated or |! 


with other materials, they cannot be effic 


separated, 


Therefore, segregation should 


place at the cutting machine, by providing p 


labeled tote boxes, so that the sweeper or 0 


will be certain that the chips are originally | 


in the proper containers, 


Tote boxes should be arranged so the 


be transferred through the plant by st: 


industrial 
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lift 


trucks. 


Top corners sho 





} 


il 











h support plates to permit safe stacking 
ind provision made for self-dumping of 


se various factors have been successfully 
| into efficient chip handling systems, as 
stalled at The Bullard Co. of Bridgeport, 
(he problem at this plant was to design a 
r system that would correlate the chip 
oil extractor, and briquette press so that 
pment could be operated with a minimum 
enable the various types of metal to be 
ed, 


ion. 


and provide for future increases in 
After considerable investigation, it 
5 ided that the pneumatic type of conveyor 
best suit these requirements, as it is flexi- 
application, the space requirements are 


ind changes of direction are easily made 


briquette press. Finished briquettes are con- 
veyed to storage in the foundry yard. 

This plant is operated with a crew of three 
men per shift, has a material handling capacity 
of six tons per hour, and can briquette material 
at the rate of three tons per hour. The pneumatic 
system has proven entirely satisfactory, and has 
been free from maintenance problems. 

Several 


ments are available for handling metal turnings 


more-or-less standardized arrange- 
and borings, depending on the nature of the 
material to be handled. For instance one line-up 
able to 


weighing approximately 


aluminum = chips 
cu.ft. 


whereby one 


crushed 
20 Ib 


storage space to railroad box car, 


is transport 


per from 
operator can load a car in three hours 
The chip handling system installed at a large 






































Segregation is accomplished by selector valves, om 
7 ‘ ; A Motor . FN 
vhich direct the flow of materials of various _ “tog . —— 4 Ctorane 
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bet shet OO “7000/ eastern arsenal is interesting. Turnings are 
i ——_+44 processed and briquetted for remelting as follows: 
Blower No.1 Pneumatic Conveyor Steel chips are fed to a crusher and then directed 


lhe operation of this system is as follows: 
Neel chips are manually fed through the crusher 
lf they have been machined with mineral cutting 

the chips are pneumatically conveyed to a 
hopper serving the oil extracting equip- 
When the oil is removed, the chips are 
rted through another pneumatic conveyor 


the proper compartment in bins serving the 
wiquetting press. Steel chips machined with 
lul il are conveyed directly from the crusher 


proper compartment in this storage hop- 
hile cast iron chips are dumped into a 
ding hopper, screened, and delivered by 
conveyor to the cast iron compartment, 
all 


as wanted by 


terial from compartments in these 


bins flows gravity to the 
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to a receiver located at the inlet of the chip drying 
kiln. The purpose of this dryer is to remove 
cutting compound. This is important, as a clean 
product is required by the electric steel furnaces. 
Chips from the dryer outlet are conveyed pneu- 
matically to any one of five storage bins, from 
which they are gravity fed to briquette presses. 
Briquettes are conveyed to large tote boxes set 
to 


crusher, 


handily nearby, and then removed storage 
Cast fed 


directed by means of selector valve to a proper 


iron chips are through and 


section of the storage bin. This entire plant can 
be operated by four men, and has a capacity of 
approximately eight tons per hour. 

The description of the various systems has 
but I 
new ideas on the subject of modern chip handling 


necessarily been brief, trust gives some 
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Disposal of Recoveries 


By H. J. Beattie 


{pparatus Mfg. Department 
General Electric Co. 


W" N | receIveD the invitation to speak on the 
“Disposal of Recoveries”, | read the title 
several times before I understood it. For years 
we have been looking for a better sounding word 
We have used 


“marketable waste products”, “by-products”, and 


for scrap. “salvaged materials”, 


other words. But now “recoveries” really places 
scrap on the plane it deserves! 

General Electric Co. is recovering waste 
metals at a rate of one million pounds per day, 
seven days a week, 02 weeks a year. An average 
of 14 carloads of metal is shipped to mills, found- 
ries, and smelters every day. By weight approxi- 
mately 90°. of the total is steel and iron and 10° 


non-ferrous, but on a value basis, the steel and 





iron represent only 40° and the copper, aly 
num, tin and lead are worth 60% of the rety Band s 
Eight fundamental principles or policies 
ern the disposition of our recoveries. They a - 
1. Avoidable wastes are disposed o/ s 
and for all by taking steps to correct thy 
tions leading to such wastes. 
2. The quantities of scrap generated lary du 
govern the method of recovery and the disposit; 
34. Recoveries are disposed of promptly 
+. As much of the recovered metals as | sl 
sible are re-used in our own operations. 
o. We arrange for the conversion of as my ss 
of the waste materials as possible on a returnal 
metal, “toll agreement” basis. 
6. We sell the balance on competitive bi 
7. We sell on analysis or specification 
on wits. 


W.P.B. 01 Ul 


mended segregations and allocations; with O.P 


8. We cooperate with 


on prices; and O.D.T. on maximum ear loadin: ss 


Collection Yard for Metal Recoveries at a General Electric Plant in Pennsylvania. 
Salvage department uses these bins to hold various kinds of iron, steel, and alloy 
scrap, prior to shipment. Yard is 75 x 325 ft., and is commanded by a 20-ton crane 
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irge briefly on these eight points as time 
1 will allow. 

lable Waste is the responsibility of an 

ion in our company, quite distinct from 
Design engineers, draftsmen, 


S ge group. 
thods men at each of the company’s 
nts constantly are developing new ways of 


ue the amount of materials necessary in 
ture. 
these efforts is the suggestion 


excellent 


illeling 

ste from which have come many 

m workmen, resulting in material sav- 
specific jobs or operations, 

Citing one example, stator frames of propul- 

tors for cargo ships and tankers are 

d from steel plate 1 to 1% in, thick. 

Stet ite, as you well know, is a critical mate- 


lifficult to obtain. 


plates prior to gas culting the segments 


\ clever nesting layout 


to make up the frames for these motors 


s suggested by one of the men in the fabricat- 
s department. It resulted in a 15 reduction 
he amount of material required for one design 
» 25°) reduction in another, with a net saving 


steel plate of 700,000 Ib. or 10° carloads pel 

lt involved a slight increase in labor for 

velding the segments together, but no additional 
investment in tools or equipment. 

Vethod of Recovery —- The quantities of the 
scrap accumulations largely govern the disposi- 
tion. We have 20 service shops scattered through- 
out the country and their recoveries are relatively 
small. These, therefore, are sold to local metal 
dealers, on a competitive bid basis, who in most 
eases call for the material we do the loading. 

In our manufacturing plants, on the othe 
hand, the amounts justify carload shipments and 
here we have well-organized salvage departments 
where the bulk of the materials are classified and 
prepared for direct use by the consumers. 
Yesterday's production of 
time, all- 


Prompt Disposal 


scrap is processed today. To save 
important as we all know, salvage methods have 
been stepped up so that most materials are classi- 
lied, processed, and readied for shipment within 
44 hr. of collection. This results in the most 


fconomical handling, saves space and = storage 
‘quipment, eliminates many of the hazards ot 
contamination, and, above all, returns the vital 
materials to war production quickly. 


Re-Used Salvaged Materials Approximately 


“0 of our recoveries are re-used as raw materials 
‘our operations. Steel scrap is specially pre- 
pared tor charging in our electric furnaces for 
making steel castings. Cast iron scrap is broken 
nte lable size for cupola charging to make 
ist } castings. Copper scrap is wound into 


small bundles for crucible use in our alloy found- 
ries. Several of our salvage departments have 
furnaces for reclaiming lead, babbitt, and solders 
for return to the operations where originally used 

Toll Agreements covered about 8% of our 
scrap in 1940. This means it was shipped on 
consignment to refineries, brass mills, and smelt- 
ers for conversion into usable forms which were 
returned to us. Recent Government regulations 


have possibilities of 


reduced considerably the 
operating on this basis 

Disposal on Competitive Bids gives consum 
ers, brokers, and dealers an equai opportunity 
In this connection, I want to stress the point that 
the brokers and dealers perform a legitimate and 
function in the serap business and 
Most of our 


Important 
should be given every consideration 
ferrous scrap is disposed of through them. 

Selling on Analysis Several years ago on 
of our officials asked me how I was disposing of 
a certain grade of scrap. I said, “On my wits.” 
He replied, “No wonder we are realizing about 
half of what it is worth. 

Today copper and copper-base alloys, lead, 
babbitt and solder, aluminum, silver, and alloy 
steels are consigned to the smelters and mills 
where the lots are sampled and assayed, and set- 
tlement is based on these assays. As a general 
rule, we hire public assayers to represent us 


With Government Agencies 


Cooperation 


The war has brought home to everyone the 
importance of salvaging materials and the Gov- 
ernment early recognized the vital need of recov- 
ered metals and placed them at the top of the 
list for control. The serap business, due to its 
nature, is very complicated and in my opinion 
the government agencies have done a good job 
in regulating it. They cause us, as producers of 


scrap, some mnconventence, as we expend a great 


many man-hours making out reports on inven- 
tories, generations, usage, and disposition of 


recoveries. We lose a lot of sleep keeping up 
with the amendments to price schedules and we 
are not allowed to take care of some of our good 
customers, since many allocations designate the 
delivery. 

However, the net result of all the red Lape Is 
that we know more about the scrap business than 
We segregate the materials 
faster. And the 


we did a year ago. 
better. We turn 
materials are going where they will do Uncle Sam 


them over 


the most good. These benefits will last long after 
the war Is over. 

There is only one issue today and that is to 
win the war. Make your decisions on the disposal 
of recoveries on the basis of how it will best win 


the war and you can’t go wrong S 
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ening a carburized case on a hig 

alloved steel is an effective wa) 

reducing the tendency to retain 

tenite — see the @ Metals Handly 

page 1048. 

Constancy of hardenabilit 

highly desirable for uniformity 
e : ° results. One aid, for chromium sleek 
Bits a nd Pieces is by deliberately under-harde 
those of higher hardenability wi 

fully hardening those on the low s 
As shown by Grossmann’s cury 
(Metallurgicus’ Own Page) (reproduced on page 403, March Me 
© Progress) differences of 30° in ha 

enability may occur in a 1% chrom 

steel, depending on the amount 

chromium carbides in solution, 

therefore the hardenability of heats 

various chemistries may be held m 

nearly constant by manipulating 

*“Under-Hardening” of Steel time-temperature cycle for hardening 

Finally, by deliberate under-hardening, 


 Paprecen OF HARDENABILITY of steel by deliber- high alloy steel may be kept from fu 

4 ately hardening from temperatures too low responding to heat treatment, and thus be us 
to give complete carbide solution is “old stuff” for a job where a lower grade steel is pref 
in some applications, but has other uses not able, but not available. But this is extravag 


always thought of. (Toolsteels are usually and should only be used in emergencies. 


“under-hardened” in the sense that some car- METALLURGICUS 
bides are left undissolved.) For example: 

Hyper-eutectoid carbon steels hardened 
from the usual temperatures are shallower Decarburized Zones 
hardening than eutectoid steels. 

Carbon-vanadium steels are shallower T° rHe November issue of Metal Progres 
hardening at the same hardening temperature METALLURGICUS questioned the meaning 
than plain carbon steels. the terms “decarburization”, “totally decar! 

High speed steel must not be heated long rized”, or “total decarb”. 
enough or high enough to put anything like In the ordinary sense, the term “decar! 
all the alloy carbides in solution or the steel rization” applies to the loss in carbon conte! 
will remain austenitic on quenching. of the surface layers of metal when a piece 

And so on. steel or cast iron is heated in an oxidizing 

In such cases the undissolved carbides atmosphere. Under certain conditions of te! 
serve several functions. Carbon and alloying perature and pressure it has been found t! 
elements are kept out of solution, ineffective hydrogen or atmospheres high in hydrog 
for hardening; carbide particles act as grain will also decarburize by combining with © 
growth inhibitors (or as nuclei) and excessive carbon to form methane. 
grain growth won't occur while they remain; The terms “totally decarburized” or “t 
the free carbide particles also are good wear decarb” are somewhat ambiguous if they st@ 


resisters. alone, since they seldom mean that the Pp 
The application of this principle to com- referred to has been completely robbed 0! 
mon alloy steels is less frequent bui has many bon all the way through, although t! 
possibilities. sometimes be true of thin sections. 
Putting or keeping some of the alloy car- when we speak of “total decarb” 
bides deliberately out of solution when hard- that the surface layer of a piece of s 
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‘ 


leels 


rbon to such an extent that a meas- 
rable ie of nearly free ferrite (containing 
han 0.10° carbon) is visible micro- 


iv ies 
op \« 

In cither a “totally” or “partially” decar- 
ized part, a carbon gradient exists from the 
face inward, analogous to a carburized part 

v-here the carbon gradient steepens from the 
ore outward. The writer in several studies on 
carburization has adopted an arbitrary sys- 
em of nomenclature for the various surface 


mes in a decarburized specimen, examples 
f{ which are given: 

|. If a specimen is not completely decarbu- 
ed at the surface, it is reported as being “par- 
ially decarburized to a depth of (say) 0.005 in.” 
he measured end point of the decarburized zone 
s taken as the location at which a change in the 
yppearance of the unaffected core microstructure 
is just apparent. Sometimes it is very difficult to 
stimate this point, especially in a quenched and 
empered piece, in which case the depth of decar- 
jurization is expressed as a range, say 0.004 to 
ih in 

2. If a specimen shows complete or “total” 
decarburization at the surface (that is, nearly pure 
ferrite) the depth of decarburization is reported 
follows: 
Depth of completely decarburized 
zone 0.002 in. 
0.004 


0.006 in. 


Depth of partially decarburized zone 


otal depth of decarburization 


in the latter instance the boundary of the 
ompletely decarburized zone is the point at 
vhich pearlite or carbides are just visible 
vhen a microscopic traverse is made from the 
ulside surface inward on the specimen. Again, 
he end point of the zone of partial decarbu- 
zation is estimated as in the first example. 
Feank J. ALTMANN, Research Metallurgist, A. 
!. Smith Corp.) 























Converting Semi-Muffle Furnace 
to full muffle type 


— Most COMMON heating furnace is the 

semi-mufflle type, wherein the flame and 
the products of combustion come in direct con- 
tact with the work. If the air-gas ratio is so 
regulated to give the maximum heat per fuel 
input, the atmosphere within the working 
chamber is highly oxidizing. Where an 
“on-and-off” type of automatic control is used, 
two types of atmosphere are obtained. In 
either case there is undue scaling and decar- 
burization of the work. 

In an attempt to minimize these effects 
without the expense of making a complete 
change-over to an electric or controlled atmos- 
phere furnace, the design of the semi-muffle 
can be altered to the extent of providing an 
enclosed path for the flame and flue gas from 
combustion chamber to vent, thus providing 
the working chamber with a “dead-air” type 
of atmosphere. This will scale and decarbu- 
rize steels to a relatively slight extent, and the 
advantages gained far overshadow the cost of 
redesigning and rebuilding the furnace. 
without 


The change-over can be done 


dismantling the furnace, assuming it is a 
relatively small one. First a false arch is 
installed, the arch usually being made in half 
sections of fireclay tile. The open spaces at the 
sides of the hearth, formerly used to vent the 
gases from the combustion chamber into the 
working chamber, are sealed with fireclay tube 
supports having round openings into which 
tubes are to be fitted. Tubes of fireclay (or 
preferably chrome refractory) are then fitted 
into holes in the false arch and the correspond- 
ing holes in the tube supports. 

With this remodeled furnace the flame 


and products of combustion pass through the 


























Transverse and Longitudinal Cross Sections of Semi-Muffle Furnace for Tool 
Left) and Similar Views After Conversion to Full Tubular Type 


Treatment 
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holes in the hearth, up through the tubes 
which become “radiant tubes”, into the space 
between the furnace arch and the false arch, 
and then through the vent hole in the arch, all 
as shown in the accompanying sketches. 
Heating is then solely by radiation and 
the 


electric 


conduction, in exactly same manner as 


obtained with an resistance furnace. 


Five years’ experience with this type of fur- 
race has indicated satisfactory operation with 
a low maintenance cost. Five such conversions 
are in continuous use. (R. F. Scuarrer, Assist- 


ant Metallurgist, Gardner-Denver Co.) 


Steel Shot 


to protect edges of mount 


tHE MOUNTING Of specimens for micro- 


|* 
scopic examination of surface cracks, scale, 


cases, and surface structure, where it is neces- 
sary to round the edges as little as possible in 
the polishing operation, I find very helpful the 
trick I learned at the Allison Engineering Co, 
of using steel shot evenly spread over the sur- 
face around the specimen and embedded in the 
Bakelite or lucite mounting material. 

The steel shot has polishing qualities simi- 
lar to most metals, and thus prevents rounding 
the same effect as 
Also the 


more you polish the greater the apparent diam- 


the edges and gives about 


polishing in a metal clamp. since 
eter of the shot, that gives a means of polish- 
ing evenly the surface of the mount. (HaroLp 
W. Wyart, Teaching Assistant, Massachusetts 


Institute of Technology.) 


Rapid Identification Tests for 


manganese and sulphur in steel 


Vi ANGANESE AND SULPHUR cannot be estimated 
with great accuracy by spark testing 


g, espe- 
cially when other elements in the steel are also 
the 


following identification tests have been very 


present in unknown amounts. However, 
useful to our inspector to supplement his spark- 
ing wheels. They work; “Sparkie” loves them! 

Manganese —- Grind a small concave spot 
on a horizontal surface. With a medicine drop- 
per, add two drops of nitric acid solution (60 
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100 ml. HNO). Immediately 


violent reaction has ceased, remove (hy 


ml. water, 
drop from the steel with the medicine dro, 
and transfer it to a 1% x 4-in. test tuly 
two full droppers (about 2.5 ml.) of thy 
acid solution, then about 50 mg. of powd 
sodium bismuthate (NaBiO,), measured 
small scoop. Shake for about 10 sec., the 
settle for about 5 min. The color of the s 
natant solution varies from pale pink for s| 


containing under 0.20 manganese to 4 


x 


purple for steels over 1.5° . To obtain a. 


estimate, the solution may be compared 

standards prepared at the same time an 
the same way from a pair of steels of k 
manganese contents, selected from a s 
reference bars. Alloving elements do not 

fere, except by varving the rate of soluti 
the steel and hence the weight of the “sam, 
Volumes and conditions may be varied s 
what to fit individual circumstances. The 
ing of the reaction of the acid drop witl 
the volume of acid must bh 


steel and 


tained as uniform as possible from test 
for good results. 

Sulphur The standard metallogra) 
sulphur print is a simple test which ena 
steels with normal residual sulphurs to be s 
arated rapidly from resulphurized steels s 
The 
This is the way we do it in the shop: Pla 
H.SO, on the sensitized surfac 


as screwstock. method is well kno 
drop of 5% 
a %4-in. square of photographic paper, 
press it against a freshly ground surface. 5 
phide inclusions cause a dark brown slat 
print of silver sulphide to appear; the hig 
the sulphur content, the greater the density 


the print. The print will develop within 1) 


20 sec. if the steel is warm, as from moderat 


heavy grinding, but may require a minut 


more in contact if the surface is cold. Hea 


rolled products should be tested mid 


between surface and center on the cut end 

avoid the possible effect of segregation 
Equipment and reagents for thes 

may be combined in a compact field kit 

those for nickel 

Progress, December 1942), and greatly 

the versatility and accuracy of a spark tes 


. W 
chromium and (see Vi 


SIS 


in sorting scrap or checking the ana 
parts. (\\ 
S 


bars, castings, or fabricated 
PuiLerook, Research Chemist, Wiscons 


Works, International Harvester Co.) 


~~.) 
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Some Books 


if Worth Owning 


J 


For the Non-Expert 


ELEMENTARY METALLURGY, by W. T. Frier. 206 
ves, 942x8 in., 109 illustrations. Published 

by MeGraw-Hill Book Co., New York. Price 

$1.79 

Guys like Herb French and Kent Van Horn 

Gordon Williams and a good many other 

lallurgical experts won't read this book, and 


they do, they won't get much out of it. But, 
ther, if you are an amateur in this metal 
perting business, you'll want to read what 
. T. Frier has put into “Elementary Metal- 
Irgy And if you read it, you will understand 

You'll like that. 

Mr. Frier starts at the beginning, describing 
various steel making methods and practices 
d then takes you on an easy jaunt through the 
ethods of forming metals, a few constitution 
igrams, some notes on heat treatment, grain 

structure and the testing of metals. 

He presents a lot of charts and pictures and 
ause he has taught the subject for a good 
iny years he gives you a peep into all the basic 
's of metallurgical life. And because he is 
undry Control Chemist at the Erie Works of 

ie General Electric Company, you get the idea 
tat he knows what he is talking about. 

lake the constitution diagrams, for example. 

‘hey have seemed pretty technical and theoretical 

d annoying. But Mr. Frier shows how impor- 
these diagrams are in performing such prac- 
Ca bs as heat treatment. 
Facts about all of the 
int metals are there. 


Non-ferrous alloys 


¢ not neglected either. 


lhe book is fairly well indexed for reference, 
in all, the metallurgical beginner will find 
worth the buck seventy-five price. Ele- 
my dear Watson! 
AMATEUR Merratturcist, Third Class 





An Old Master 


THE PIROTECHNIA OF VANNOCCIO BiIRINGUCCIO 
(1540), translated from the Italian by Cyril 
Stanley Smith and Martha Teach Gnudi, Pub- 
lished by the American Institute of Mining & 
Metallurgical Engineers, New York City, 1942. 
476 pages, 1042x7% in., 100 line engravings. 
Price $5. 

Those there are whose aesthetic nature 
enables them to recognize a work of art by the 
look and feel of the thing. Others there are who 
have tried to make such a thing, and measure the 
excellence of another’s perfect production by the 
imperfections of his own. 

This reviewer is of the second class. Having 
once collaborated with an Italian in attempting 
to convert a foreign text into the American metal- 
lurgical idiom, and on other occasions labored 
with printers in the production of printed works, 
he can appreciate the mountainous difficulties 
cleanly overcome in this beautiful book, and 
applaud the fortunate conjunction of so many 
stars —- Dr. Smith the expert in metallurgy, Dr. 
Gnudi the expert in Italian literature, Carl Rollins 
the expert printer at Yale University Press, and 
Harvey Mudd and the other excellent trustees of 
the Seeley W. Mudd Memorial Fund (the financial 
angels who made possible this $15 book for $5). 

Biringuccio was a practical metallurgist who 
worked during the first half of the 16th century. 
He believed what experiment and practice had 
taught him, and had small patience with the 
vaporings of the alchemists. He wrote down in 
his own language what he knew. He was a con- 
temporary of Agricola, the mining engineer, who 
wrote what he knew and what he had heard in 
Latin, thus getting a head start in intellectual 
circles over the Italian who wrote in words of the 
common man. 

Herbert and Lou Hoover resurrected Agricola 
for the English-speaking world in a magnificent 
volume published 30 years ago (now a collector's 
Smith, Gnudi, Rollins and Mudd have 
All ye 


metallurgists, hurry and buy this item, for only 


item). 
now done the same thing for Biringuccio, 


1000 copies were printed. It's an amazing bargain. 
EK. E. THuun 


One of Many About Welding 


In the past few years more and more effort 
has been given to achieve Utopia in a textbook 
dealing with welding for the engineer, super- 
visor, foreman, as well as the operator, present 


or future. With this in mind, W. J. Chaffee has 
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Welding”, which offers 


lacks the scope 


written “Practical Are 
many new features but still 
required of such a book. It seems to be a com- 
bination of several booklets published previously 
by the Hobart Co. of Troy, Ohio, and also con- 
tains new information concerning are welding 
which the layman, as well as the engineer, can 
easily understand. The excellent illustrations 
and the simplicity in explanations are additional 
points in its favor. 

Although the book does not elaborate any 
branch of the subject, it is divided into several 
sections which make the thoughts clear to the 
reader. More stress might have been placed on 
safety during the training period and safe prac- 
tices during operation. A_ better understanding 
of A.C. in comparison with D.C. equipment would 
be welcome, and where, when, and how to use 
these types of equipment. 

The charts will certainly clear up much con- 
fusion. As a reference book it should be in every 
library, and near the engineer for a guide when 
tackling unknown jobs or checking himself on 
something unusual. 

As yet the book for developing and training 
of welding engineers has not been written. This 
will some day be done. Universities that are 
teaching this course use several textbooks in 
order to include metallurgy, welding procedures 


and techniques, welding design and welding 
stresses, as well as textbooks giving the practical 
side of the art and industry. However, this book 
is so well written it may well serve as a guide for 
the author of this future ideal text. It costs $2. 


JosepH V. KIELB 


Metals for Aircraft 


PROCESS Aincrarr INpustry, by 
Frank D. Klein, Jr. (Senior Metallurgist, Mate- 
rials Control Branch, U.S. Army Air Forces.) 

16 illustrations, 69 tables, 6x9, blue 

McGraw-Hill Book Co., 


PRACTICES IN 


266 pages, 
cloth. Published by 
New York. $2.75. 

This book should prove a valuable reference 
for firms just entering into aircraft work. Espe- 
cially the coverage of procurement methods, 
identification of materials and the index of specifi- 
cations will be helpful to production and purchas- 
ing men not acquainted with AN standards and 
the processes of aircraft construction. 

It cannot be considered a particularly valu- 
able book for the student because of the brevity 
with which some very important subjects are 
dismissed as compared with the very detailed 


coverage of others. For example, the heat treat- 


ment of steel is given approximately five 
exclusive of data, while qualification lest. 
welders and welding occupy approximately 
I would judge also that Mr. Klein uses [ 
technical terms, as do most authors, wit} 
explanation. Experience shows that most 
dents are confused by this habit of the tech 
men, and it frequently induces a loss of int 
in the subject matter. 

Despite the above criticism, the book sh 
be of value to new contractors and sub-contra 


in the industry. og 
: G. STEPHENS 


Arrcrarr TuBING Data, by Summerill Tubing 
of Bridgeport, Pa., is unusual in at least 
respect: The descriptive matter contains « 
plete discussions like a series of tech 
articles about the manufacture of tubing 

bending, welding, inspection and _ corros 

protection, all by experts in the aircraft ind 
try. As a handbook for designers it cont 
indispensable tables showing sizes, weig! 
moments of inertia, and long column load 
permissible for hundreds of sizes in rou 
ovals, streamlines and square tubing. Page s 


is 8'ox11 in., looseleaf in a ring binder. §2 


Some Genealogy 


IRON MEN AND THEIR Docs, by Ferdinand 


Latrobe. Published by Koppers Co., Bart 
Hayward Division, Baltimore, 1941. 225 pag 
Glox9e, tan cloth. $4.50. 

“Iron Men and Their Dogs” is a biograph 
the Bartlett-Hayward Division of the Koppers ' 
The word “biography” was chosen becaus: 
Latrobe gives the Division a personality. 1 
iron men in the title refer to the guiding hands 
Bartlett-Hayward from the founders, Hayw 
and Friend, stovemakers, of the ancestral es! 
lishment 102 years prior to the date of pub 
tion of the book. The dogs refer to cast 
replicas of two Newfoundland dogs, Canion 
Sailor, ancestors of the Chesapeake Bay 
which stands guard at the entrance to th 
This emblem was chosen because Messrs 
ward and Bartlett were persistent devol 
Chesapeake Bay’s most notable sport, the 
of “that royal bird, the canvasback”, an 
of the Chesapeake Bay dogs, the retrieve! 

In its 102 years of existence Bartlett-H 
has manufactured a large variety of met 
ucts. Starting with stoves, it soon branc! 
hot water and hot air heating systems an 
tectural cast iron. From 1863 to 1867 loc 
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nanufactured. Later the firm became 
d in the illuminating industry and 
nd manufactured equipment for gas 
ich continued up to the present (at 
before the present war). From experi- 
d in the gas industry, Bartlett-Hayward 
» design and manufacture other plants 
t beet sugar refineries and toluol recov- 
is. During the last war, shrapnel and 
re made. Since then has been developed 
rless gas holder. During the recent 
ession the firm made cast iron parts for gov- 
dams, modernized the brass foundry, 
developed a high ductility, high strength 
we. The present war effort sees the making 
gun carriages, variable pitch airplane propel- 

s, and ship propellers. 
Several chapters are devoted to hunting in 
sapeake Bay. Much of the book describes 
ducts manufactured by the Division; this is 
bnonotonous at times, but the description and pic- 
sof the architectural iron are very interesting. 

Morris E, Fini 


Elements of Steel Making 


Ferrous Propuctrion MetratturGy, by John L. 
Bray (Head, School of Chemical and Metallur- 
cal Engineering, Purdue University). Pub- 
shed by John Wiley & Sons, Inc., New York, 
M2. 457 pages, 644x9% in., cloth binding. 
ice 34 
Few books have appeared on this subject in 
vears and any new contribution deserves 
is consideration. So much attention has 
paid to physical and theoretical metallurgy 

the universities and technical schools that 

is an unfortunate consequence: Too few 

sraduates are properly grounded in the produc- 

phases to satisfy the needs of the iron and 
ndustry, 

Professor Bray’s work is a step in the right 

1. According to the preface it is designed 

This 


s the contents largely to descriptive mate- 


le-Semester course olf college work. 
though some attention is paid to the phys- 
chemistry of the processes. A fair balance 


ved in the amount of space devoted to the 

processes according to their importance, 
sreat attention naturally being given to the 
Minor 


sare not entirely neglected, however. 


st nace and the basic openhearth. 


author avoids illustrations almost com- 
rhe reason given is that lantern slides 
classroom 


effective in presentation. 


this makes the book less valuable out- 





side the classroom, even though it serves to keep 
the cost down. This is somewhat offset by exten- 
sive use of line drawings. 

The book is quite well up to date on new 
developments and is written in a simple and 
A minor annoyance is reference 
without 


readable style. 
to tables and figures elsewhere page 
reference, calling for needless thumbing through 
the book. 

This is an excellent, moderately priced book 
for those who may have occasion to look up iron 
and steel making processes and who wish to avoid 
weeding through a mass of detail. 

A. J. Smiru 


Modern ¢ opper Smelting 


METALLURGY OF Copper, by Joseph Newton 
Assistant Professor of Metallurgy, University 
of Idaho) and Curtis L. Wilson (Dean, Mis- 
souri School of Mines and Metallurgy). 918 


John Wiley & Sons, N. Y. 86. 


While evidently a teaching text, this book 1s 
also an expert’s compendium of the most recent 


pages, 6x9. 


technical literature, containing adequate notes on 
such up-to-date items as molybdenum as a 
by-product of the porphyry copper mines, the 
methods for refining and casting oxygen-free, high 
conductivity copper, and for electroforming thin 
copper sheet. 

The general plan of each chapter is to state 
first the scientific principles of the metallurgical 
operation under consideration and then to cite 
definite practice at this and that important pro- 
ducing plant. Extended descriptions of mines, 
mills and smelters in Canada, Africa and South 
America emphasize the fact that the era Is pass- 
ing when the United States was the world’s store 
house for copper. An excellent and fascinating 
chapter tells of the development of reverberatory 
smelting and the engineering or commercial 
reason for each change tn furnace or practice. 
It is quite the high spot of the book, alone enough 
to make it notable: one regrets that similar 
exhaustive treatments of othe processes are not 
given, but perhaps this would be beyond the 
knowledge of any two authors. A golden oppor- 
tunity exists for a similar consideration of the 
that is, the SO, that 


Strangely 


problem of smelter smoke 
is thrown out into the atmosphere. 
enough this problem (which has cost the smelt- 
ing industry millions upon millions of dollars to 
solve adequately) is hardly mentioned in an 
otherwise satisfactory chapter on the by-products 
going up the flue, such as heat and fume, and the 


production of sulphuric acid. 
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Of course, the 50 pages devoted to properties 
and uses of copper and its alloys can be nothing 
more than a sketchy introduction to a closely 
related subject nearly always ignored in texts of 
this sort. Another 50 pages devoted to production 
and trends in the smelting industry contain, 
strangely enough, statistics dating no later than 


1937 or 1938. 


E. E. THoum 


Blasting the Surface 


IMPACT CLEANING, by William A. Rosenberg (Con- 
Published by Penton Pub- 
6x9 in., red cloth, 


sulting Engineer). 
lishing Co., Cleveland, Ohio. 
166 pages. Price $7.00. 

The author of this book has been forced to 
coin and use a new term as a title in order to 
adequately describe the processes he has included. 
If he had used the old fashioned subtitle, such as 
found in the Horatio Alger books, more of his 
potential readers would have recognized the book 
as an aid to their problems. Sand blasting, shot 
blasting, and the newer methods of impact clean- 
ing, using centrifugal force as motive power for 
the abrasive, are all embraced under the general 
term “impact cleaning” Each process is dis- 
cussed from the theoretical and practical angle; 
several chapters are devoted to each of the more 
important applications. 

Part I 
covers nozzle blast cleaning and equipment; Part 


The book is divided into three parts. 
Il airless or mechanical cleaning; and Part III 
contains the equally important subjects of venti- 
lation, dust removal and dust control. 

It is gratifying to have someone come out al 
last and recognize the maintenance problems that 
are always present with this type of equipment. 
If all users and prospective users could be forced 
to study the author’s comments on up-keep, such 
as given in Chapter 30, many time-consuming 
and heated arguments between the operating and 
inaintenance departments could be avoided! Man- 
ufacturers of this equipment could also profit 
from the author’s remarks regarding clearances 
between moving parts. 

One discordant note is the inclusion of page 
after page of mathematical formulae. In_ the 
introduction the author states that this book is 
written for the buyer and user of this equipment, 
and only the very few hardy souls that design 
and build their own equipment would have any 
use for this theory. To most all others it only 
acts as a mental hazard even a bunker which 
will effectually stop them. The operating man 
opens the book to a page covered with unfamiliar 


svmbols and closes it before he reads enough of 
























the text to realize that he can get all the j \form,. 
tion he requires by simply skipping the math 
Put them in an appendix! 

J. B. Cary 


matics. 


\ Compendium of Tests 


HARDNESS AND HARDNESS MEASUREMENTS, 
Samuel R. Williams. Published by America 
Society for Metals, Cleveland. 558 pages, 3% 
illustrations, 21 tables, 6x9, red cloth. $7.50 

This book is an assemblage of much of th 
available knowledge concerning hardness, inelué. 

Although 


written by a physicist, a knowledge of modem 


ing investigations made by the author. 


physics is not necessary to its understanding 
It is clearly brought out that hardness, as meas 
ured by the methods familiar to the metallurgis, 
is not a simple property but a combination 
several properties. 

The first two chapters deal with fundamental 
definitions and the relation of crystal and atomic 
structure to hardness. These are disappointing 
None of the recent material correlating the hard 
ness with crystal structure is mentioned. Unmen- 
tioned are the different types of chemical bonds 
according to modern theory; this is certainh 
related to hardness. The author raises the ques 
tion of the cause of the diamond’s hardness 
According to him when questions like this ar 
answered much of the mystery connected with 
hardness will be removed, but the hardness 
diamond can be partially explained by the strong 
covalent bond between the atoms. Much spac 
devoted to the fundamental type of part 
present in the atom nucleus, and yet the ou! 
electrons are pictured according to the old Lew 
Langmuir shell theory. 

A very good description of Bierbaum’s Mi 
character is given and one chapter is devoted 

Brinell, Rockwell 

pyramidal indenter methods of hardness testins 

The latter part of the book deals with 


relation of elastic, magnetic, and electrical p 


each of the following: 


erties to hardness. The physical processes wh 
occur at the point where a hardness test ts 0 
are discussed, as well as the strains involved 
the relation of creep to hardness testing. 

As a compilation of different methods 
measuring hardness this book serves a purpes 
The descriptions of the different testers a1 
and the concept involved is discusse¢ 
although precautions to be used in operating 
testers are not listed. This book is of interes 
others besides metallurgists, since non-n 


are also treated. ; 
Morris E. N 
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Industrial radiography today calls for 


distinctively different types of film 
..»« KODAK now supplies FOUR 


[' is a complicated job that industry has turned 


The parts to be ins pee ted a 


over to radiography ‘ 
0 unlike one another in size, shape, composition. The 
acts to be recorded vary so widely. Ik Xposures are 
nade at kilovoltages ranging from 5 to 1000... and 
‘ith gamma rays from radium. Careful selection of 


iimisa “must”... different types are needed... and, 


Kodak now 
rovides four special films for the field... 


Kodak Industrial X-ray Film, Type WV sPrima- 
for million-volt work. This newest Kodak Film has 


high and is particularly 
ctive for most million-volt work .. . for 


vith its new, extra fine grain Type M, 


tra fine grain. contrast, 
aluminun 
and tor 


neral use where highest definition is desired and high 


1 magnesium allovs at average voltages . . 


m speed is not required. 


\odak Industrial X-ray Film, 
’ lor light allovs at lower voltages. 
trast film 


Type A Prima- 
\ fine grain, high 


with higher speed than Type M. Particu 


larly suitable or light llovs at mer volla ima tf 


| 
million-volt radiography 


hodak Saientatial \-ray Film, Type ! Prin 
rilv for the radiography. with calcium tungstate screer 
of heavy steel parts. Has the highest available speed 
ontrast when used with calcium tungstat 

screens. Also used for 
with lead-foil screens 
Kodak Industrial X-ray Film, 
rily tor the radiography, direct or wit 
of lighter steel parts. Has the 
in direct X-ray exposure 


famma radiograp! \ 


Type kK Prima 
h lead-toil 

highest ivailabl 
when used with lead-foil 


tage : na 


speed 


screens al higher vi lor heavier parts 


with gamma rays 

* 
As Kodak's industrial radiographic research began in 
1927. there’s a considerable accumulation of knowl- 
Rochester that you may wish 
to draw on. Write Eastman Kodak Company. \-ray 


Rochester. N. Y. 


edge and experience at 


Division, 





Boundary Lubrication * 


— suBsecT of lubrication is 

usually divided into full-fluid 
or hydro-dynamic lubrication, 
Full- 
Nluid lubrication depends almost 


and boundary lubrication. 


entirely on the viscosity of the 
lubricant, while boundary lubri- 
cation is affected by the geom- 


etry and the chemistry of the 
bearing surface. 

The Bearing Surface Grain 
boundaries occurring on_ the 


metal surface have different 


chemical and physical properties 


from the interior of the grains 
and thus cause a_ variation of 





CENTRIFUGAL CASTINGS 
ARE BETTER CASTINGS 





...use them wherever possible 
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The centrifugal casting has several fea- 
tures of marked superiority over the static 
casting. Its metal is more uniform, denser 
and stronger. It is.freer of gas pockets and 
blow-holes. 

The centrifugal casting is truer in every 
way. It approaches closely the qualities 
of a hotforged or rolled piece of alloy 
steel. 

Nor need the shape be strictly tubular. 


It may be almost any shape on the ex- 
terior, the only requirement being a hole 
running through the center. Several odd 
shaped DURASPUN castings are illustrated 
here. They are indicative of what can be 
done. 


Possibly you could advantageously shift 
from static to centrifugal castings. Why 
not consult with our metallurgists and find 
out? 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 


Eastern Office 


Detroit 
The Duraloy Co 
of Detroit 


Metal Goods Corp.: St 


12 East 4ist St., 


Louis—Houston—Dallas—Tulsa—New 


New York, N. Y¥. 


Scranton, Pa. 
Coffin & Smith 


Orleans 
4-DU-2 
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chemical activity of | 
from point to point. 1 


S Var 
tion may affect the “aflinit, 
the lubricant for the surf, 
Furthermore, the different « 
tal faces of a grain y phy 
cally and, in polycr , 
metals having random crvysta 
entation, each grain wil! expos 
different face to the surface. ( 
tain mechanical working 
recrystallization treatments 
produce a_ preferential orient 
tion of one or two faces inp | 


surface. 


more than one phase, | 


will be even greater. 


variation surface 


he 


is the presence of foreign 


rials as inclusions. 


In addition, one 


must 


sider the surface roughness 


coarser finishing operations pro- 


duce surfaces with the 


greated 
Rreates 


’ 
i 


If, in addition, we ha 


propert 
W orse 


i ty 


roughness, that is, the height 


the 
the largest. These 
have a_ steeper 
This 
of 
conditions 


means a 
and hence 

the 
this 


contact 
for 
lubricant. 


average 


smaller true 


surtaces 


slop 


peaks above the valleys 


iis 


sevel 


reason 


bounda 


“root-mean-square average slop 


is as important as 


the 


“, 


mean-square roughness” itsell 


lubrication problems and sh 
Frict 


certainly be specified 


increases with 


about 20 


micro-inches, 


roughness up 


alt 


which it is essentially consta 
Directional quality of sur! 


profile also can markedly 4 
Also 


bearing performance. 
size and quantity of “! 
on the finished surface a! 
lubrication. 

The Lubricant 
lubricant should have 
energy of adhesion, the 
of its molecules should 
that it 
film of relatively large 

(Continued on pag 

*From “The Role o 
Chemistry and Profile 
Lubrication”, by J. T 
S.A.E. Journal (Transa 
50, No. 10, October 1942 
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a7 MALLORY 


eX 4A Di STANDARDIZED 
7, : RESISTANCE WELDING 


Down with Down Time ELECTRODES 
... Up with Production ! 


4 few years ago, ordinary cold drawn copper ... because of its 
hich electrical and thermal conductivity ...was often used for 
sistance welding electrodes. But pure copper softens and “mush- 
oms” at the relatively low temperature of 390°F., resulting in 
hoor welds and much down time for dressing. 


loday, thanks to Mallory research, there are many improved elec- 
rode materials available. These special non-ferrous alloys and 
Hikonite* inserts produce more welds between dressings and need 
eplacement less often. They speed resistance welding of similar 

d dissimilar metals... from A to Z...from aluminum to zinc! 








Mallory 3 Metal*, for instance, is widely used for spot welding SPOT WELDING TIPS 
ps, seam welding rolls and flash welding dies. More than a dozen 

ferrous and non-ferrous metals and alloys can be joined faster, more AND HOLDERS 
undly, and at lower cost, by using electrodes made of Mallory 3 
Metal. These include cold-rolled steel, pickled hot-rolled steel, 
tainless steel, phosphor bronzes, silicon bronzes, nickel alloys, 
nickel silver and zinc. 


Elkonite* (used as an electrode facing or insert) is recommended 

for projection and cross-wire welding, electroforging, electrical 

upsetting and electric brazing of all metals; for spot welding of pure 

copper, copper alloys and certain dissimilar metals; for flash and 
tt welding where the current density is extremely high. 


tikaloy A* is the accepted electrode material for spot, seam and 








lash welding aluminum and its alloy s, scaly metals and most types 


plated metals. FLASH, BUTT, PROJECTION 
Best results in welding materials of high electrical resistance such WELDING DIES 


as \ichrome, Monel Metal and stainless steel are obtained, in 
many cases. by tips or wheels of Mallory 100 Metal. 


INFORMATION FREE! Mallory engineers can help 
you choose the right electrode material, the correct design and 
cooling, for each specific resistance welding job. Write us for 
detailed information. Ask for your free copy of the MAL- 
LORY RESISTANCE WELDING DATA BOOK, if you 

t have one. This book is a practical manual, widely 

| by welding engineers in the aircraft, shipbuilding, elec- 


Be 
] 


| manufacturing and dozens of other essential indus- SEAM WELDING ROLLS 


! Write us today. 
©. Speedier Production 


Less Down Time 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA Better Welding 


Cable Address — PELMALLO Lower Cost 
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(Continued from page 582 


and if only a portion of its mole- 


cules be surface active, enough of 


these should be present to repair 
the 


surface film quickly enough 


to prevent prolonged metal-to- 
metal contact. 

Energy of Adhesion The 
“wettability” of oil for the bear 


ing surface is a function of both 
the surface and the oil, but 
appears to depend much more on 
the latter. This function has the 
dimensions of energy per unit 
area, corresponding to the work 
necessary to pull a unit area of 
oil away from the metal 

The energy of adhesion may 
be measured by the heat of wet- 
ting or by the contact angle 
preferably the latter. When a 


quantity of liquid is placed on a 















a Complete ALLOY CASTING SERVICE 


NO GUE SSING 
PERMITTED 






When your castings are made by Cooper, you benefit by 


twenty years of scientific research in the development of new alloys 


and new methods of combating corrosion, heat and abrasion. No 


guesswork is permitted...the recommendations of our metallurgists 


are based on service reports covering hundreds of different uses 


of stainless steel, monel, nickel and special alloy castings. 


Cooper can assisi you...in design...in the selection of proper 


alloys...in special machining, when needed. A comprehensive 


chart giving analyses, characteristics and applications of Cooper 


standard alloys is yours for the asking. 


THE Only ALLOY FOUNDRY 


e Laboratory control over raw materials 


and finished products. 


e Dual foundry... both hand and machine 
molding. 
e Heat treating of castings up to six feet 


in size. 


e Machine shop . .« - specially equipped 


for finishing stainless steel. 


THE COOpet ALLOY FOUNDRY CO. 


115 BLOY STREET ° 


with AdZ THESE FACILITIES 


including Lustra- 


oved cleaning 
py hing which leaves all 


cast electrolytic finis 
surfaces bright. 

e Castings furnished rough, polished or 
fully machined . . . one ounce to two tons. 
e Development of sneak alloys to meet 
unusual requirements. 


e Technical consulting service 


} 88) 9 0B) Sem. 82) BD 8 2) <4) 20 
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surface contributes to th 
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If once spread, a lubricant 


stay spread further 
but, if 


spot, it 


smooth surface 
added 


spread as far 


in one 


as it 
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than 


wise. Rough surfaces cal 
detrimental for oils that 
small contact angles, but 


oil with a large contact ang) 


rough surface should hi 

Molecular Structur 
Lubricant High e! 
not the 


oni 


adhesion is 
for a good 
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have 


necessary 
molecu 
addition the 
A long straight chain s« 
the 


one 


lubricant 
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best with active o 
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close packing of the « 
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wa 1 Cities Service Precision Lubricants 
Protect this crucial Production Point! 








Right here, at the lip of tool and work-piece, Cities Service offers cutting oils of proved 
is where trouble usually starts. performance... especially designed to meet 
the most exacting requirements of wartime 
And right here, at this crucial production production 
point, is where a machining fluid with 
stamina counts most. For while there are Get in touch with your nearest Cities Service 
y different machining operations, there is office today. For an informative booklet for 


one best cutting oil for your particular users of cutting fluids write to Cities Service 
That’s the one that delivers “tops” in Oil Company, Room 1361, Sixty Wall Tower, 


ed, finish and tool life. New York City 


Oil §'S AMMUNITION—USE IF WISELY! 


CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 


~ ARKANSAS FUEL OIL COMPANY 


ages SHREVEPORT, LA. 
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Influence of Cast Structure on Mechanical Properties 


{ XPERIMENTAL work to relate 


‘ crystal orientation with 
mechanical properties has so far 
been mostly concerned with the 
mode of deformation of a single 
crystal or of a few large crystals. 
Very little information is avail- 
able dealing with the influence of 
both erystal size and orientation 


upon the mechanical properties 


of non-ferrous alloys in the cast 
condition, and the subject was 
therefore investigated. 

By employing a_ special 
method of casting, a variety of 


crystal structures could be 
obtained in one ingot. The ingots 
were cast in the Durville tilting 
mold, the mold being arranged 


for unidirectional solidification. 








ee 


Victory Stampings 
Bright Annealed 


For the bright annealing of Victory stampings, 
‘round the clock production and minimum man- 
ual effort, consider this R-S Electric Continuous 
Bright Annealing Furnace. The woven wire belt, 
cooling chamber, atmosphere unit and variable 
speed drive all contribute to the excellence of 


the finished product. 


This particular installation is only one of the 
outstanding examples of R-S Furnace perfection. 
Whether your heat treating requirements call for 
small furnaces, medium-sized units, the large car 

hearth type or any other type, call on R-S for 
better-than-average deliveries. 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION “RS. 


D 128 Berkley Street, Philadelphia, Pa. 


[CONVECTION «© CAR HEARTH 
ARTE CONTINUOUS CONVEYOR 

FORGING METAL MELTING 
PLATE AND ANGLE HEATING 


(OR neaare 
Fuanaces 


If you are interested in car 
hearth furnaces with cen- 
tral Station operation, write 
for the illustrated R-S Car- 
Hearth Bulletin No. 68-F. 


BUY WAR BONDS 
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The following copper ; 
examined: 15, 30, 40 
zine; 1,5, 7, and 10° 
2, 6, 10, and 13% ti: 
0.9 phosphorus. Pur 
magnesium, represe 
metals crystallizing in 
agonal rather than the 
tem, were also studied 
Test 


alloys composed of long 


pieces of zi 


columnar crystals showed 


lowest ultimate strengt} 


highest elongation. Trans 


columnar crystals gave hig 
strengths but lower elongat 
and equi-axed crystal say 


showed the highest values 


stress but | 


values for ¢ 9 } 


tion, and the greater the ni 


maximum 


intermediate 


of crystals per unit are: 
greater was the maximum s 
but the lower the ductility. § 
larly, the greater the diff 
in size between the colu 
crystals and the smaller 
axed ones, the greater is the 
ference in the properties of 
test bars containing them 

It is of interest that the 
brass showing a negligible « 
ence in properties betwee! 
columnar and equi-axed ¢! 
types is the 60:40 alloy, and | 
is the only one examined wt 
undergoes a_ transformatio! 
cooling (in this instance 
a mixture of the alpha and 
phases). 

Results obtained 
single-phase and two-phasé 
minum-copper alloys con! 
those obtained with the 
sponding zine-copper alloys 
with the tin-copper alloys PI 
phorus-copper alloys 
strengthened as the c1 
is decreased, and the a 


(Continued on page 


*Abstracted 
ence of Crystal Size al 
tion Upon the M 
Properties of Metals 1 
Condition”, by L. Nort! 
nal of the Institute of 
68, 1942, page 189. 
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GONE TOWAR ... 





Limitationst on certain uses of 
chromium-nickel iron alloys for 
heat resistant purposes restricts 
the use of Nichrome (HW). In 
order to save vital nickel and 
chromium. it has been determined 
that an alloy such as Chromax 
(HT) will suffice during the emer- 
gency for applications such as 


NOW CARRYING ON “ON THE HOME FRONT” 


* 


carburizing, salt and lead pots, 
quenching fixtures and the more 
severe uses. To get the best from 
this alloy, it must be cast properly. 
We at Driver-Harris Company can 
do just this. 


tSee W.P.B. Supplementary orders 
M-21-g. 


DRI\/ER-HARRIS COMPANY 








ere HARRISON, 
VITAL TO Branch Offices CHICAGO: 1138 W. Washington F 

LOS ANGELES: 445 South San Ped 

victory” DETROIT : 638 New Center Building 


NEW 


JERSEY 


SAN FRANCISCO S Sen Bru Avenue 
CLEVELAND: 7016 Eucthed Avenue 
SEATTLE: 2122 Tourth Avenue 
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Cast Structure 


(Continued from page 586) 
ing slight loss in ductility is 
shown more by the reduction of 
area than by the elongation 


measurements. Tensile proper- 
ties of the transverse columnar 
crystal samples are similar to 
the longitudinal crystal samples 


when the number of crystals is 


similar, and are only highes 
when the number of crystals is 
much greater 

Pieces 


Test 
macrostruc- 


Examination of 
The influence of 
ture on deformation is reflected 
by the 
during and 


appearance of the test 
alter 
deformation 


piece testing, 


the obstruction to 
near the boundaries being well 
shown, especially in the equi- 
axed samples. Fractures were of 


the usual ductile type in the 





asnecanser? 
\ 


_ SS 
AEROCARB 
DEEPCASE 


AEROCASE”* 


a 


of case. 


of cases produced. 


control, uniformity, 








CONTROL - 


Cyanamid, originator of activated cyanide baths, 
developed the efficient two-component type of operation. Only by this 
principle can the chemical composition of the bath be successfully con- 
trolled, 2 primary requisite for uniformity of penetration and quality 


The two-component method of operation employs a base 
of the approximate optimum composition of an operating bath for 
initial fusion and to replace drag-out losses. An activator, formulated to 


Cyanamid’s 


TWO-COMPONENT 


Case Hardening and 


Liquid Carburizing 
BATHS 


assure ease of 
UNIFORMITY 
ECONOMY 


has pioneered and 


bath material 


maintain a constant cyanide concentration and a chemical balance among 
other critical components with the minimum addition of inerts, is added 
to the primary bath at regular intervals. 

Two components are not alone the solution to dependable operating 
control. Cyanamid's case hardening and liquid carburizing compounds 
represent the experience of over twenty years of laboratory investigation 
and industrial operation. Our intelligent formulation and careful selec- 
tion and preparation of materials provide baths that are unmatched in 
stability of bath composition and uniformity of penetration and quality 


Use only Cyanamid products and obtain the ultimate in bath 
and economy. 
products for any problem involving case hardening and 
carburizing. The experience of a staff of technicians and the 
facilities of our laboratories are at your disposal. 


Investigate Cyanamid 


AMERICAN CYANAMID 


& CHEMICAL CORPORATION 


A Unit of American Cyanamid Company 


30 ROCKEFELLER PLAZA - 


NEW YORK, N.Y. 


*Resg. U.S. Pet. Or 
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softer alloys, wedge- 


columnar crystal sai 
circular cup-and-cone } 
ples wherein the meta! 
were small and equi-a 

Notched-Bar Impa 
In view of the influen 
size upon the impact 
steels, it was antici 
appreciable differences 
also be found in the pri 
ferrous alloys, but thi 
While 


values, 


true. there w 


range of when 
compositions are comy 
impact values of sam 
from the same ingot 
sibly the same, irresp 
crystallinity. 
Hexagonal Metals — It 
thought worth while to ine! 
few results of tests mad 
als having the hexagon 
structure, because the m 
deformation of such mat 
tested in single-crystal 
known to be very differ 
the cubic metals. The 
was electrolytic metal 
+ “ purity and the magne 
metal analyzed 99.92 Mg 
The tensile propert 
these hexagonal metals difl 
two important respects f 
face-centered or body-c 


cubic metals and alloys 
first place there is a consid 
prop 


the columnar-crystal ag 


difference in the 


when tested in the lon 


and transverse direct! 


longitudinal test pieces 
being as much as four 
strong as the latter. In U 
ond place, the ultimate s 
of the equi-axed cry 
pieces are not greater t! 
of the columnar erystals 
interm 


a whole, but are 


value between the stre 
the columnar crysta 
longitudinally and test 
versely. This finding s 
sonable enough when 

of deformation of these! 
metals is considered, fol! 
boundary effect is outw 
the directional propert 


crystal itself. Cont 








HEAT TREATING for STRESS RELIEVING of FUSION WELDED PRESSURE VESSELS with 


TEWAR]| 


THE BEST INDUSTRIAL FURNACES MADE 








Operating view 
f the Stewart 
furnace installa- 
tion for Kewanee 
Boiler Corpora- 
ion. Note that 
the door is built 
is an integral part 
of the car to sim- 
plity operation 
and provide a bet- 
ter door-to-car-to 
furnace seal. 








type hot air furnace illustrated above has the 
capacity for their largest pressure vessels and 
has been in operation since 1939 


The big boilers and tanks turned out by the 
Kewanee Boiler Corporation require exact heat 
treatment for stress relieving. The Stewart car 


STEWART VEST-POCKET HEAT TREATING DATA BOOK 
Write for Your Free Copy 


Sixty-eight pages of charts, tables, diagrams and factual data on latest steel speci 
fications, characteristics and applications, heat treatments, heating time allowances 
hardness and tempering conversion tables, carburizing, case hardening, cyaniding, 
quenching notes, furnace capacity information, melting points of common metals, 
etc. Handy, vest-pocket size. We will be glad to send you a copy with our compli 


ments upon request. 
on STEWART Furnace 


A letter, wire or phone call will promptly bring youinformation and detoils 
either units for wh. ch pions ore now ready o 


prefer, a STEWART engineer will be glad to co 
STEWART INDUSTRIAL FURNACE DIV. of CHICAGO FLEXIBLE SHAFT CO. 


Main Office: 5600 W. Roosevelt Road, Chicago, Illinois 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 


r units especially designed to meet your need. U 





ond discuss your heat-treating problems with y 
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4. In the coarse crystalline ather exerted at the bo 
Cast Structure sumples of zinc and magnesium and is not related to the 
examined, the mechanical prop- properties of the crystal 
(Starts on page 386) erties are more affected by the Whatever the true 
Three main conclusions are: orientation of the crystals than the boundary, and _ ir 
1. The tensile properties of by their size. of whether it is int 
erystal aggregates of single- Since even the smallest erys- stronger or weaker tI 
phase copper-rich alloys are tals studied are very large rela- crystal itself, it exerts 
greater the smaller the crystal. tive to the spacing of the atoms, cial influence upon the streng 
2. The tensile properties of the difference in properties is of the crystal aggregat 
two-phase alloys are less affected evidently associated with the offers obstruction to fh 
by crystal size. influence of the crystals on each small effect on mechanical p 
erties of the size of the rvs 
of the cast structure in 





phase non-ferrous alloys is s 
lar to that observed in steels 


CASE A443 4 Conclusions While the | 
Worm gear application . sile properties of crystal agg 
in turret lathe. : 
Spindle speed 600 R.P.M. 
Worm gear for power 
feed failed every two with decrease in crystal siz 
weeks—12 replacements : 
in 24 weeks. 

Ampco Metal Grade 18 found between maximum st 
installed. : : 

installed. After one and either grain boundary 
year, no sign of wear. ' 


gates of single-phase copper- 


alloys were found to iner: 


straight-line relationship 


or crystal size Test pieces 
posed of columnar crystals 
posed longitudinally shoy 


lowest strengths but hig 


elongations; transverse « 


- Resistance to the nar crystals showed hig! 


Wear of Mating Metals strengths but lower elongat 


and small equi-axed sam; 

The ability of Ampco Metal to outperform other gear showed the highest strengths 
bronzes is demonstrated in the worm gear used for the power-feed lew to infaruediiate chemuel 
drive of a large shell-turning lathe. Alloys previously used failed inn ‘entainedictens 
after two weeks’ service, but Ampco Metal, Grade 18, showed no 
signs of wear after a year in operation. Here Ampco Metal lasted 
26 times as long as other materials—and still had plenty of service 
in reserve. Accordingly, the manufacturer has standardized on 
Ampco Metal for this application —an incident often repeated. 


in 
properties of either the si 
phase or two-phase coppel 
alloys appeared to be unafl 
by either the crystal size or 


Ampco Metal is particularly well adapted for gear service. orientation. 


Its resistance to deformation under static or dynamic loading in- 
sures maintenance of original tooth contours. Freedom from scor- 
ing and galling insures the true bearing action of the worm zinc and magnesium exan 
against the worm wheel, and the resulting longer life. were influenced more by th 
entation of the crystals 


Ties 


The mechanical prope! 


the coarse-crystal samples 


If your gear service calls for higher loading, more compact 
design, test Ampco Metal under actual working conditions. Find their size. 
out for yourself its many service advantages. Ask for bulletin 
‘““Ampco Metal in Gears.’’ Write today. 


AMPCO METAL, INC. 


DEPARTMENT MP-4 MILWAUKEE, WISCONSIN 


AMPCO 
METAL 
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GET BOTH WITH THIS WESTINGHOUSE X-RAY UNIT 


TO YOUR X-RAY 


DEPARTMENT 


The Westinghouse Rail-Mounted X-ray Unit permits unusual speed and 
flexibility in the x-ray department. Rated at 140 kv capacity, it is especially 
suited for the inspection of light alloy parts and moderate thicknesses of heavier 


metals. Its control is largely automatic . . . easy to adjust for proper exposure. 


Check the many features of this 140 
tv unit. It will make a profitable invest- 
ment for your plant, both now and after 
the war. Your nearest Westinghouse 
Kray Office has full details. Or write 
Westinghouse Electric & Manufacturing 
vompany, East Pittsburgh, Pa., Dept. 7-N. 


uC 
\ Ay 

y ° 
c 
[vy 


PLANTS IM 25 CITIES. 


SPEED TO INSPECT MORE PARTS FASTER. 


This unit is designed to save 
time. Parts can be placed on a 
large worktable and radio- 
graphs made, one after the 
other, simply by moving the 
unit to the next position. Parts of 
varying sizes and shapes can be 


FLEXIBILITY To INSPECT 


This unit also has the flexi- 
bility demanded in today’s pro- 
duction. Ideal for light alloy 
work, it quickly penetrates alu- 
minum up to 7%” thick. In 
addition it will produce sharp, 
detailed radiographs through 
1%” of steel; 1” of brass. The 
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x-rayed quickly, since the tube- 
head adjusts easily and the 
controls are simple. When parts 
are identical, the radiographic 
work is reduced to sliding the 
unit along the rails and making 


successive exposures. 


MORE KINDS OF WORK. 


counterbalanced tube-head and 
tube-arm permit the beam to be 
raised, lowered and directed 
over a large area with speed and 
great accuracy. The entire unit 
occupies a minimum of floor 
space, a large part of which is 


availablefor positioning thework. 
J-02012 


Westinghouse 


OFFICES EVERYWHERE 





Calibration of Platinum Thermocoup| 
at Steel Melting Range’ 


( UICK-IM MERSION technique for of the thermocouples was not of 

« measuring the temperature importance, but now that the 
of molten steel is being usefully method appears to be well estab- 
employed in steel making. In the lished, an accurate calibration ts 
preliminary experiments the clearly desirable. Hitherto, plati- 


absolute accuracy of calibration num couples have not been used 











Prom Coast. - - To Coast 


The Talk of the Machine Shops Wherever 


Boker's Tool Steels yy , dd 

are used They Satisfy! 
5 18-4-1 Type High 

Nf ©) V (0) Speed Steel , 


G 6-6-2 Tungsten 
TWIN MO Bik 
High Speed Steel. 

High carbon, 


chrome, air hard- 
ening bar steel! 
and castings. 


For over 105 years we 
have served the industry 
and we are proud of it. 


a 





< = 
<HOKER™ H. BOKER & CO., Inc. 


101 DUANE ST. ae NEW YORK 
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extensively above ab 
2825" F.) on accoun 
tively rapid rate of ¢ 

of the couple wires 
temperatures. 

The method dep 
fixed temperatures of th 
points of gold 1063 
ladium fanaa” C..>. oe 

te; @ # \ short lk 
melting point metal 
between the ends of the ty 
of the thermocouple 
bration (test couple 
together with another 
control couple , In an 
cally heated furnace, the 
ature of which is slowly 
alternate readings of tI 
of the couples being take 
potentiometer When the 
ing point of the metal is! 
the e.m.f. of the cont: 
continues to rise, whil 
the test couple remains 
for a minute or twe 
drops to zero on the bre 
the circuit due to the | 
the metal forming th 
The steady e.m.f. valk 
ately before the ruptu 

to be the e.m.f. of the 
the melting point ol 

No additional wire is 
the platinum experi 
the melting point mat 
one arm of the the 
The thermocouple 
fused together at th 
and the position of the 
was adjusted at the ! 

of the furnace; hence tus 
menced at the jun 
platinum wire, after [us 
the junction, was § 


(Continued on pa 


*Abstracted fro 
tion of the Pt vs. 13 
mocouple Over the 
Temperature Range” 
(Dec. 1942) of pape 
Iron & Steel Institt 
Barber. 








| RADIUM 


for INDUSTRIAL 
\ADIOGRAPHY 


Answers all your 
questions about 
Radiographic 





Inspection 
of Metals 


Everyone interested in the inspection of metals for 
defeets hy the use of Radiography should have a copy 
of this valuable free book. Prepared especially for the 
metals industry by our research and technical staff, it 
ible textbook on the fundamentals and operating 
jue of modern Industrial Radiograph of metals 
with radium, For your free copy, simply fill out and 


( oupon below . 


anad Radium & Uranium Corporation, 
Avenue, Rockefeller Center, New York 


) : 
me complimentary copy of your manual on 


| Radiography with Radium.” 


the 


— — .. 








EVER WONDER WHAT 
SORT OF A FELLOW 
CLAUD S. GORDON IS? 


What lies behind the austere title, President, Claud S. Gordon 
Company, High Temperature Industrial Engineers—Pyrometer 
—Furnace—X-Ray—Metallurgical, with Offices and Labora- 
tories in Chicago, Indianapolis and Cleveland? What sort of 
person is this individual who has, within the comparatively 
short span of 29 years, built up an organization with assets 
of around a quarter million dollars? 

His organization answers that question now in revealing 
exactly what makes Claud S. Gordon “tick.” 

Claud Sherman Gordon was born in the same year the 
Statue of Liberty was unveiled, 1886. His birthplace was 
Russiaville, Indiana, where he spent his boyhood years and 
graduated from the Russiaville High School, in 1905. Then on 
to Purdue University to emerge from this worthy institution 
of learning with a Bachelor of Science degree in 1909. Imme- 
diately after, the Hoskins Manufacturing Company of Detroit. 
Michigan, recognized the unusual capabilities of young Claud 
Gordon and made him Chief Inspector which position he 
exchanged shortly after for that of Assistant Superintendent 
in the same firm. 

In 1911 he left the Hoskins Manufacturing Company to 
become Superintendent of the Instrument Department for the 
Illinois Steel Company, in which position he remained until 
1916 when he determined to set out for himself. 

From the day he turned his new office key in the lock of 
the small. modest office, Claud S. Gordon had just one goal 
to guide him—to give the kind of service he had envisioned 
before he started his business. 

How well he succeeded is evidenced in the standing of the 
Claud S. Gordon Company as one of the outstanding organi 
zations in its field. 

It is by no means al! work and no play for Mr. Gordon. 
He is an ardent and accompiished candid camera enthusiast. 
At the Cleveland convention last fall you might have seen 
him flashing people in unconscious, natural attitudes, and you 
may even have been one of his subjects. His offices are used 
to being “snapped” at their work. 

On the golf course he makes a fine showing, too, with a 
score in the low eighties. 

He is a member of the American Society for Metals, as 
well as the Chicago Rotary, Park Ridge University Club and 
Ridgemoor Country Club. 

His home is in Park Ridge. Illinois, and on May 10th he 
celebrates his 33rd wedding anniversary. He has one daughter 
and three grandchildren. 

That. in brief, is Claud S. Gordon, President and Treasurer 
of the Claud S. Gordon Company. Chicago. Indianapolis. and 
Cleveland. 


CLAUD S. GORDON CO. 


Established 1914 


CHICAGO, ILLINOIS 
3000 South Wallace St. 
Telephone: Victory 6525 
INDIANAPOLIS. IND 


Suite 211-31 E. Georgia St 
Telephone: Lincoln 8848 


CLEVELAND. OHIO 
1988 E. 66th St. 
Telephone: Henderson 5540 


SATAN SEE UE am 
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the melting point given was that were tested. The ave 


Calibration 


of the pure platinum. in millivolts at the st 
A long tube furnace set verti- peratures were foung 
Continued from page 598 cal was specially constructed, Gold, 11,3858 my 
contact with the platinum with tube of recrystallized alu- 1945° F.) 
rhodium wire by surface tension mina wound with rhodium foil Pahladium, 18.] 
of the bead, which moved up the 6.3 mm. wide by 0.075 mm. thick, looo® C. (2831° F. 
alloy wire as the platinum arm Various precautions were taken Platinum, 21.114 
melted back The e.m.f. of the to avoid extraneous effects due to C. (3223° F.) 
couple remained steady to within current leakage and electrolysis From these data and 
2 or 3 microvolts while the plati- Eight couples made with from other laborato: 
num arm was melting back some pure platinum and 13% rhodium ing e.m.f. at temperatu 
1.5 em., leaving little doubt that wire secured from two sources 1400° C. the followin 


will give the relationsh 





Centigrade temperat 
electromotive force ¢ 


VULCAN boone Get Copent | SEE ars 


1773° C., accurate to wv 


Speed and Accuracy... in All Heat| ‘20' ii. 


beyond that temperatur: 


Treating and Heating Onerations ! ¢ 108 } 19.8201 


From this relation t! 
ing tabulation has been 
Through better methods of heat- 
ing and firing, and greater effi- 
ciency in applying temperature were computed by the 
and pressure controls, particularly died teenies Pre 
in large-capacity units, VULCAN mat @ C. 390 Wh 
Furnaces materially reduce the 
time of the over-all treating cycle 
and assure absolutely uniform re- Platinum Couple Calibratior 
sults in heat treating, annealing, remper- MILLI TEMP! 
stress relieving, normalizing, forg- ATURE VOLTS 
ing and other processes. 1400° C. 16.00 
1420 16.29 
1440 16.58 
1460 16.86 
1480 17.14 


1500 17.43 
ABOVE VULCAN Car He rt = — 
Furnace for heat treating o1 1520 17.71 


zing and annealing stee art i w | ? 
; 240 US 
various slees, shapes i i . [/ 154 17.93 


t Quenching from car, which 1560 18.26 

motor operated Temperature J ’ ’ 1580 18.54 
800° F. to 2.000° F. Ma : i na sta 

a dali ieedael 1600 18.81 

RIGHT—-VULCAN Car : 1620 19.08 

Furnace for heat treating a vari 1640 19.35 

bright annealing Slee 1660 1%. 2 


of 
i triy ir 

i remperature range 1680 19.8 

» 1,800° F. May be oil or ¢ 


accurate to the above-1 
limits. Fahrenheit eq 


compensating leads ar 


large steel parts 


1700 20, 
720 20. 
1740 20.08 
1760 20.94 


Although VULCAN Purnace care should be take 


they cost no more than furnaces of standard design Furthermor the that the two juncti I 


l¢ required for aesigt construction and nstallatior i ess thal ra e j 
YX Y narily required. Send for Bulletir the compensating lea 


VULCAN CORPORATION (itteeereernen 


1796 CHERRY STREET, PHILADELPHIA, PA. C. Otherwise, serious 


be introduced. 
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You can cold draw 


NA” 


High Tensile 


easily 


a 
jer 


gece 








1s eke oars ceam 
MAKES ALL THE DIFFERENCE 


He Py 


NTRENG 


it’s the low alloy steel 


with exceptional ductility 


ld forming a product out of N-A-X HIGH TENSILE is no problem, becau 


sile steel has the ductility necessarv for successful cold tormu g and drawil 


high tensile steel, in that it combines the cold forming properties of mild carbon steel with the 
valuable qualities of high tensile steel 


> N-A-X HIGH 


Of major importance to users of high tensile steel is the unusually high resistance 
TENSILE has to émpact and fatigue, at normal as well as at sub-zero temperatures. This means that parts 
and products made of N-A-X HIGH TENSILE have the stamina to stay on the job, regardless of tough 
usage 

Great Lakes engineers are available to show you how you can use this really superior high tensile, 
low alloy steel to advantage. One will be glad to call at your plant, give you the benefit of wide experi 


ence in the use of N-A-X HIGH TENSILE in hundreds of exacting applications. No obligation. Write, 


telephone or wire for one today 


EAT LAKES STEEL CORPORATION * DETROIT, MICH. Sales Offices im Principal Cities 


NATIONA 
STEELS 


“aa 


Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa 
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New Products 


New Size Furnace 

With a view of improving qual- 
itv and utility, the Sentry Co. of 
Foxboro, Mass., announces a new 
edition of its size No. 2 model “Y” 
electric high speed steel hardening 
furnace, containing many features 
shown desirable by several years of 


user experience. For the operator's 


convenience, an asbestos loading 
shelf has been added at the front. 
Width and depth permits easy at 
rangement of several furnace loads. 
From the safety point of view, new 
metal guards prevent possibility of 
accidental contact with live power. 
Many details have been redesigned 
for added strength and durability. 
rhese improvements have been 
made at no increase in price, and 
“diamond blocks” used in Sentry 
furnaces have recently been sub 
stantially reduced in price. 


Biggest Welder 

Final adjustments are being 
made on the world’s largest ma- 
chine for spot welding aluminum 
and steel in the plant of the Sciaky 
Bros., Chicago. fowering nearly 
9 ft. high, this 20-ton spot welder 


is fully adaptable to the welding of 


aluminum sheets and 4” steel 
plates. This machine for the first 
time, it is said, puts direct current 
to use in the successful welding of 
steel. It uses 240 kilowatts of elec- 
trical energy, and has a maximum 


electrode pressure of 12,000 Ib. 


“Glotemp”” Furnace 

Harry W. Dietert Co. of Detroit 
announces a new “Glotemp” com- 
bustion furnace for making rapid 
carbon and sulphur determinations, 
Its outstanding feature is the short 
over-all length of the furnace. There 
is no sacrifice in efliciency since 
Globar heating elements are placed 
at right angles to the combustion 
tube, so that the electrical connec- 
tions are to one side of the housing. 
Small combustion tubes speed the 
determinations considerably be 
cause a smaller volume of gas 18 
handled. Heat is confined in this 
furnace to the section of the 21-in. 
tube where it is required for the 
rapid combustion of the sample. 
Another advantage is that both ends 


of the combustion tube 
posed to insure efficis 
as to prevent oxidati 


e fully tl. 
Ce Oling 7] 


; Ol TUDber 
connections. 


Bar Cutting Simplifie: 

Bar cutting 
portable type are bi 
various mills to squars 


mach 


rolled bars, to rem etch-teg 
specimens, to cut bars shippi 
length, and to divid ; 
lengths required for 
forgings, according to Linde &% 
Products Co., New York City. Thi 
oxv-acetvlene machin required 


INdividys 


ae og 
neither electric powe! 
which to operate; it is |] 
rectly on the material t 
whether it be round o1 
cutting blowpipe is aul 
guided along the contou 
by a swinging mechanis 
by a self-contained hyd 


unit. 


X-Ray Film Cassette 
Stele-Weld Rayspee 
development of the Ge! 
X-Ray Corp., Chicag 
tically all makes and typ 
equipment, and is th 
most rigid cassette yel 
Exclusive new spr! 
assure uniform scree! 
by allowing screens t 
rally over entire fil 


protect screens by 


pinching at the hinged 
eliminating sideplay 
rhe face won't bucklk 
sion or pressure, as 
left on all sides bet 
frame. Face Is qui 
by unscrewing fram 


(Continued on } 








@ Too bad for you, Tojo. You thought it couldn't 


be done. You guessed wrong. You forgot to 
reckon with the speed and adaptability of Ameri- 
can industry to pitch in and supply our fighting 
men with equipment far superior to that of yours. 


Here at The National Bronze & Aluminum Foundry 
Co., just one of the many thousand companies, 
producing for United Nations’ Victory, special 
care is taken to see to it that every casting is of top- 
notch quality. Take this illustration for instance, 
it shows a casting going through rigid X-ray 
inspection. And when X-ray inspection is neces- 
Sary, it receives the same minute care taken in all 
other operations in the production of National 
Sand and Permanent Mold Aluminum Castings. 


Bye-bye, Tojo! 


CIES SAL > 


ALUMINUM CASTINGS 





QUALITY SAND AND PERMANENT MOLD ALUMINUM CASTINGS 













greatly expanded basis. This re large quantities of 


New Products 


quires extremely accurate limits on trolled temperature (; 
three major factors immersion as 65° F.) around ti 
time, solution strength, and solution solution containers iy 
(Continued from page 616) *s . T : 
temperature. rhe third depends ment tank At the 
the front section. New button stops pF al f ; ’ 
entirely upon conditions undet large volume of clean 
on back eliminate groping for lock hic a : 
oie which the equipment is used and trolled temperature is 
ing springs by limiting their rota es ; ‘ . ainre 
may vary from day to day or hou able for washing the | i 
tion. Handy steel lift-ring aids ; : . 
to hour. Lack of uniformity in the all used water is draij 





‘ gi wering the back. ; 
raising and lowering t) solution temperature may nullify 


the first two factors and result in 





Refrigerating Unit unsatisfactory prints. To eliminate 

Increasing use of industrial this variable hazard, Temprite 
X-ray machines for flaw detection Products Corp. of 45 Piquette Ave., 
and inspection centers means the Detroit, has designed its model 555- 
production of exposed film on a PD refrigerating unit to circulate 


















not recirculated. Ong 


ture claimed for this 





the waste water is used 
interchanger to pre-cool t| 
water inlet coil, thus permitt 
use of much smaller refrig 
equipment on high capa 
lations. 


Steam Jets for 
Heating Solutions 

Three new circulating st 
have been announced by tt 
iron Co. of Dayton, Ohi | 
tion to corrosion resist 
have the advantage of fitting s 
to the inside walls of either s 
or circular tanks, with a 




















projection of 4% in. Susy 





and center discharge types 


ANNEALING ATMOSPHERES 


KEMP SILICA GEL DEHYDRATORS 


guarantee the exact degree of dryness you 





need in your annealing atmospheres. 
STANDARD UNITS 


BUILT TO GIVE: 
Capacities: 





Designed by gas equipment engineers; 


and proven by an impressive record of 10 to 100,000 c.f. m. * 
dependable and economical operation in nw to 2500 . . 
plants demanding constant and exact drying B+ “ square inch = - ..— 
: sorbent: =e ’ 
of annealing atmospheres. Silica Gel, high ca- 





pacity, long life used in tanks of any de 




















Write The C. M. Kemp Mfg. Company, Activation: vanapag> \ r Tt 
. . By gas, electricity, ing to the makers. ! 
405 East Oliver Street, Baltimore, or steam, as desired is adaptable for tanks 
. - - 
Maryland—ask for Dryer Bulletin. Types: up to 5 ft. All types 
Single ortwin towers “ - Pe 
¢ to cause complete cir : 
v The Army-Navy flag, awarded “‘for for intermittent or : M : 
high achievement in the produc- continuousoperation tank’s contents. aus 
tion of materials of war’, proudly silicon-iron alloy Du AMA R 


flies at The C. M. Kemp Mfg. Co special stainless steel |! 
are highly eflicient for ting 
solutions, dissolving ered 

lump chemicals, and |! 
KK E M P oO f B A L T I M oO R E tion of ores and s&s 


sludge acids. 
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Due to the many demands for Thermit in 
war production, we are not able to supply 
the M & T metals and alloys made by the 
Thermit alumino-thermic process until after 
the war. 

The purity and absence of carbides in 
these metals give them definite advan- 
tages in many peacetime applications. 





= Z 


ETAL & THERMIT CORPORATION 
120 BROADWAY, NEW YORK 


* Toronto 


ony *« Chicago ¢ Pittsburgh + So. San Francisco 








at 
iaoesTet 
TE ureet or sTawpagpizee® 
a compit 


4 <¢«<« <€ 
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Send for 
Your Copy 
of this 
Valuable. .. 


THERMOCOUPLE CATALOG 
and Engineering Data Book Today ! 


rece 
PARTS, ASSEMBLIES 
ane accessouies 











In making your request on your 
own letterhead . . . ask for Cat- 


THERMOCOUPLES alog No. 3. It will be sent by mail 
THERMOCOUPLE on 

WIRES Prepaid without cost or obligation 
LEAD WIRE * 
INSULATORS ARKLAY S. RICHARDS 
CONNECTORS COMPANY, INC. 


TERMINAL HEADS 
PROTECTION TUBES 


Office and Factory 
74 Winchester Street 
Newton Highlands, Mass. 








NULLA 


-BROCESSING CARRIERS 








UTH ANNEALING PICKLING of SHELL CASES 
‘ heavy boiler plate racks when Rolock will design 
to suit your specific needs This alley rod, acid 


chs two thirds less, takes a load of 150 Ibs. and 


erates, trays and fixtures speed your operations 
ling for all processes 


FOR RECOMMENDATIONS. 


AA ROLO 


1450 





ings Highway East, Fairfield, Conn. 
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SIMONDS 


TOOL, HEAT-RESISTING, 
HIGH NICKEL ALLOY 
AND SPECIAL STEELS 


MAGNET STEELS—ROLLED AND CAST 


¥ 


WRITE FOR 
MAGNET STEEL BOOKLET 


SIMONDS SAW & STEEL CO., LOCKPORT, N. Y. 
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WHATS NEW 


IN MANUFACTURERS’ LITERATURE 


Corp. Bulletin Kd-85. 


Steel Co. 





















stamp. 
Co. 


Bulletin 


Hydropress, Inc. 


METAL WORKING e FABRI- 
CATION 


“Cylindrical Superfinishing.” In- 
ternational Machine Tool Corp., 
Foster Div. Bulletin Hf-410. 

Forging presses. Ajax Mfg. Co. 
Bulletin Ff-105. 

Horizontal extrusion presses. 


Bulletin Ff-394. 

36-page pictorial story of the Ceco- 
Chambersburg Engineering 
Bulletin Ff-132. 
Cutting ner Cities Service Oil Co. 
Ec-113. 
Cutting Oil Handbook, D. A. Stuart 


Surface coated abrasive belts for 
producing faster finishes. Minnesota C 
Mining & Mfg. Co. Bulletin Ag-470. “® 


Illustrated literature on presses for 
powder metallurgy. 


Mfg. Co. 


Grinding and polishing with abra- 
Hammond M 
Bulletin Cg-363. 


High production presses. E. W. 


sive 


Hydraulic Press 


Bulletin Cg-475. 


belts. 
Builders, Ine. 


Bliss Co. 


ting 


oils 
machining 
Refining Co. 


Bulletin Cg-380. 


Illustrated data information on cut- 
and their 
operations. 
Bulletin Cg-479. 


correct 
National 


Tool Steels. 


Bulletin Ce-76. 


achinery 


use in 


Die Steels. 


Steel Co. 


lybdenum 
num Co. Bulletin Hb-4. 
Four Coppco tool steels. Copp 
Bulletin Cf-311, 
Nitralloy and the Nitriding Pry 
ess. Nitralloy Corp. Bulletin Df-1j 


weld Steel Co. 


Oil Co. Bulletin Ke-118. 
Presses for Powder Metallurgy. 
F. J. Stokes Machine Co. Bulletin 


Af-335. 

Properties and uses of cutting oils. 
Gulf Oil Corp. Bulletin Ef-360. 

Forty different ways to cut ma- 
chining costs. Continental Machines, 
Inc. Bulletin Ef-170. 

Mounted wheels, Handee and Hi- 
Power tools. Chicago Wheel & Mfg. 
Co. Bulletin Kf-230. 

Savings in oils, tool bits, grinding 
wheels. Sparkler Mfg. Co. Bulletin 
Kf-433. 

Convenient, pictorial chart shows 
abrasive cloth gadgets in a form that 
will guide users in the proper finish- 
ing operation. Behr-Manning Corp. 
Bulletin Nf-467. 

“Hyper-milling”, a radical innova- 
tion in face-milling of steel. Firth- 
Sterling Steel Co. Bulletin Lf-177. 

Abrasive belt polishing machines. 


New handbook to aid in riveting 
operations on aircraft has’ been 
issued by the Cherry Rivet Com- 


pany. Charts, diagrams, dimensional 
sketches and photos give a clear pic- 
ture of airframe construction. Bul- 
letin Dg-486. 

Speed and economical production 
of small stampings with new Hi- 
Speed press described in leaflet by 
Di Machine Corp. Bulletin Dg-490. 

New 52-page tool manual for oper- 
ators of metal cutting machines has 
been issued by McKenna Metals Co, 
Bulletin Dg-238. 


Information and data on new 
straightening press is offered by 
Anderson Bros. Mfg. Co. Bulletin 


De-491, 


FERROUS METALS 


Information for determining ov 
all heat transfer rates. 
Nickel Co. Bulletin Kf-45. 


Aircraft steels, bearing stee 
Rotary Electric Steel Co. 


Free Machining Steels 
Bulletin Cd-255, 


Bethlehen 


Bulletin Ld-208. 


steels. 


Kf-429. 


Steels. Boker & Co. Bulletin Kf-4j 
Cold drawn steels. Wyckoff Dray 


Steel Co. Bulletin Kf-99. 


Steel Data Sheets. Wheelock, Low 


joy & Co. Bulletin Ox-74. 


Saving of stainless steel throu 
use of Pluramelt. Allegheny Ludu 


“100 Years of Peace and Wey 
title of attractive brochure cele, 
ing 100th birthday of Joseph T Ry 


son & Son, Inc. Bulletin Bg-j9g" 


Hard Facing Alloys. Wa\\-Colmoy 


Monarg 
Steel ¢ 
Latrobe Electric % 


Enameling iron sheets. [nh 
Bulletin Ld-295. 
NAX high tensile low alloy sted 
Great Lakes Steel Corp. Bulletiy 
229. 
Loose-leaf reference book on» 
Climax Molyh 


Internation 


Steel Corp. Bulletin Df-92. 

Molybdenum 
Molybdenum Corp. of America 
letin Nf-312. 


wrought 


Bullet 










Divine Brothers Co. 
Cutting oils. 
Chemical Co. 


Bulletin Kf-434. 
Warren Refining & 


Bulletin Kf-454. 


Information on SuVeneer clad 
metal. Superior Steel Corp. Bulletin 
Cg-474. 

Enduro stainless steels. Republic 


Steel Corp. Bulletin Hf-8a. 


Use Handy Coupon Below 
for Ordering Helpful Literature 


Other Manufacturers’ Literature 


Listed on Pages 622, 624, 626, 628, ¢ 


632 and 634. 


























Metal Progress 7301 Euclid Ave., Cleveland 
Send me the literature I have indicated below. 


Address 


(Students—please write direct to manufacturers.) 
Check or circle the numbers referring to literature described on these 8 pages. 
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— Page 62060——_. Page 622 Page 624 
Hf-410 Kf-454 Cd-255 Bg-293  Ec-215 Lf-60 Dg-488 
} Ff-105  Ag-470 = Ce-76 Nf-169 Nf-163 Kf-425 Dg-171 
FI-394 «Cg-475 = Ld-208 Hf-126 Cg-481 aie : 
Ff-182 Cg-363 = Ld - 295 Kf-455 Cg-482 a Bg-431 
Ec-113 Cg-380 Kd-229 Bg-239 Cg-483 Af-331 ag 
Ke-118 Cg-479 Hb-4 Kd-89  (Cg-473 Ag-134 
Af-335 Dg-486 Cf-311 Lf-436 ©. Cg-478 Gt-248 =-Ba-1 
Ef-360 Dg-190 Df-116 Af-337 Dg-175 Ag-468 Ff-395 
Ef-170 Dg-238 Kf-45 Kf-437 Dg-134 ner -070 2 
Kf-230 Dg-i91 Kf-429 Kf-421  Ne-86 malo Bg-8; 
Kf-133  Cg-474 | RE B5e De-307 —Ff-398 o-S3 af-401 
Nf-467 Hf-8a = @y- 74 Df-371  Ld-191 Ce-220r-320 
Lf-177 Bg-106 pg_92 1f-415 —«f-69 Cg-4 
Kfr-at4 Kd-85 Nf-S12 or-e7 Ge-63 Dg-485 He-6 
———Page 628——_ Page 630—_ Page 632 
1f-43 Ct-367 Nf-141 Cg-476 Dge-234 Lf-111 Bf-352 
If-4138 Ef-379 : Dg-138 Hf-68 Kf-426 
Ne-114 Ff-319 Ne-388 mr-444 Dg-194 Hf-189 Nb-212 
Be-30 Df-360 Ag-148 Kf-446 Ce-75 Ne-329 Ef-381 
Ce-219 Ef-336 a as Ie-88 Ff-193 Cg-296 
Ga-2 Ef-323 Ag-123 Kf-439 La-53 Ff-240 Dg-112 
Be-82 Kf-299 Ag-51 Kf-447 Ef-218 Hd-29 Bg-195 
Bb-187 Nf-14 ae Df-100 Kf-457 = FT-396 
Ke-260 Kf-388 Fe-310 Dg-38 Nf-192 Df-376 Ka-13 
Hb-81 Ke-211 Cg-484 De-35 Ag-469 Ne-254  Bf-16 
Cf-70 Ag-310 a ¥ Dg-498 Ge-143 Db-18 
Df-60 Nf-305 og-226 Dg-48: Bg-472  Gf-256 Hf-131 
cr-24 He-41 Cg-11 Dg-214 Lf-356 Kf-456 Ga-90 


Bf-345 
Af-198 
Hb-180 
Ce-35 
Ccf-157 
Cf-368 
Dft-377 
Li-7 
Lf-462 
Lf-63 
Ke-135 
cf-22 
De-3038 
Ef-21 
Kf-206 


Bf-124 
Bf-357 
Hd-23 

Kfr-451 
Cg-480 
Dg-489 
Dg-467 
Kf-430 
Ce-269 
Bf -233 
Bf-165 
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Kf-458 
Kd -288 
ox-"% 
Ke-3> 
NI-58 
Nf-% 
Ag-259 
Ag-166 
Dg-2! 
Dg-330 
Hr-46 
Hr-4° 
Lf-55 
Li-461 
Lf-20 
Page 65! 
La-*° 
Af-235 
Bf-359 
He-184 
D-L 
Bb-8! 
Ec-208 
cfr-37' 
Ef-32° 
Ef-38; 


Bf-1% 


Li-2? 
Lf-108 
ag-2°6 
ag-1H 
Cr-? 
Dg-1#* 
De-#* 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 





New process embodying both NON-FERROUS METALS 
chemical and temperature controls es 
for production of low carbon open Silver alloy brazing. Handy & Har- 


hearth case carburizing steel is de- 
scribed in bulletin by W. J. Holliday 


& Co. Bulletin Bg-293. 


Shop notes on the machinin 
stainless steels. Rustless Iron & 
Corp. Bulletin Nf-169. 


Bulletin Hf-126. 


Bronze. Frontier 
Bulletin Kf-455. 


nan. 


Bronze 


184 of 
Steel Data Handbook. 


Brass, Inc. Bulletin 


Revere Copper 
Bg-239. 


Corp. 


6th edition of Revere Weights and 
and 
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ROCKWELL FURNACES 


have 53 years of specialized 
experience behind their de 
sign and construction ... are 
built 
types 


heat-treating requirement . 


in a wide variety of 


and sizes for every 
have proven their low operat 
ing cost and uniformity of 


product. 


These compact combination heat-treat- 
ing units . . . for hardening, tempering, 
quenching and drawing shells .. . are 
equipped with automatic control for 
temperature and handling material. 


They are helping to assure speedy, uni- 
form, economical production of shells 
in ordnance plants all over the country. 
Full particulars . . . with recommenda- 
tions and proposal . . . will be sub- 
mitted without obligation on receipt of 
complete information as to require- 


ments. 
4.43 


W. S. ROCKWELL COMPANY 


£0 CHURCH ST. NEW YORK, N. Y. 


ROCKWELL 


COMBINATION SHELL FURNACES 
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Copper Alloys. Ameri 
Bulletin Kd-89. 
Aluminum alloys for : 
nolds Metals Co. Bullet 
Platinum Metal Cataly 
Co., Inc. Bulletin Af-33 
Die casting equipme 
Phoenix, Inc. Bulletin 
Cerrosafe, a low temp: 
ing metal, used to accu 
cast cavities. 
per Corp. Bulletin 
Aluminum 
Bronze & 


Ef 
Kf-437 
iture é 
: tely pre 
Cerro de Pase 
Kf-4 
Castings. Nat 
Aluminum | 


Bulletin De-307. 
Brass and bronze cast 
mond Brass Works. Bul 
Reference on properties 
St. Joseph Lead Co. Bulleti; 


Catalog of brass, bronze a 
alloys. Cramp Brass and Iron | 
dries Div., Baldwin Loco; 
Works. Bulletin Gf-67. 

Dowmetal data book. Dow () 
cal Co. Bulletin Eec-215. 

80-page Duronze Manual, w 


dexed for reference, presents 
on high strength silicon br 
Bridgeport Brass Co. Bullet 
163. 

Forgeable tin-free bearing 


Mueller Brass Co. Bulletin Ce 

Surface protection for mag 
American Magnesium Corp. | 
Cg-482. 

Rare metals, alloys and « 
Mineral Co. Bulletin Cg-483 

\ffractive booklet on Bunt 
bronze, sleeve type standar 
bearings. Bunting Brass & 
Co. Bulletin Cg-473. 

New pamphlet covers s| 
specifications for all grades 
minum alloys (casting grades 
Federated Metals Div Ame 
Smelting and Refining ¢ B 
Cg-478. 

N el 


announces 


‘ 
heel \ 


engineering data s 
extruded Amp 


produced in new extrusir 
Ampco Metal, Inc. Bulletin De 
Everyone joining nont : 
als needs the new 12-page VY 
house’ Brazing tooklet 
with timely ideas for ving 
hours and critical mater! 
inghouse Elec. & Mfg. ¢ 
De-134. 


WELDING 

Welding Stainless. Page te 
Wire Div., American Chain & \® 
Co., Inc. Bulletin Ne-86 

Chart explains how to 
flux for every weiding zing a 
soldering job. Krembs 
letin Ff-393. 





Electrode quantity 1 welds 
time graph. Arcos C Bullet 
Ld-191. 


“Fight-waste” booklet Air 
tion Sales Co. Bulletin 69. 

Oxy-acetylene weldin 
Linde Air Products Co 
63. 








ige 620 
-rgture 


erature 
6A, & 





Use Handy Coupon « 
for Ordering Helpful 
Other Manufacturers 
Listed on Pages 620, 624 
632 and 64 


—_—— 
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0! Protect 
§ Metal Surfaces 


with Johnson’s 
Rust I nhibiting Waxes 
Ww 


rust is areal enemy of much war equip- 

To help guard against it, the makers of 

n's Wax have developed special Rust 

ting Waxes for use on untreated metal 
s and on black oxidized and phos- 
surfaces. These new waxes also provide 

rable dry finish. They are easy to apply, 

r by dip or spray methods. Coverage per 


: is excellent; drying is rapid 


nson’s Rust Inhibiting Waxes are non- 
:0n-flammable. They come ready to use; 
xing ofr dilution iS necessary 


Free test sample and full information R I Z, E R s 


gladly sent on request. Write 


5. C. Johnson & Son, Inc. CHAR PRODUCTS COMPANY 


Industrial Wax Division, Dept. M43 + Racine, Ws. MERCHANTS BANK BUILDING INDIANAPOLIS 


Canadian address: Brantford, Ontarso 
Buy United States War Savings Bonds and Stamps —_ 


QUT DEY | writin 


7 ifete) & STEE L other Electrolytic Processes 



































AMMUNITION— 


(;ood Tool Steel” 
is good ammunition 
lor high production. 


If you need help 
or more information, 
write us. 








gia 


sleti Columbia gyre embody every feature essentie! 


to dependable, 24-hour operation. They are built for 
electroplating service in sizes of 6 to 20 volts, 500 to 
20,000 amperes, for anodic treatment of aluminum in 
sizes of 40, 50 and 60 volts, 500 to 3,000 amperes 
Columbia generators for other electrolytic processes 
range from Ve to 250 KW, 100 to 40,000 amperes, 6 


to 60 volts. 
2 —— Prompt shipment can be made on any type and size 
y COLUMBIA TOOL STEEL COMPANY What are your requirements? 
, COLUMBIA ELECTRIC MFG. CO. 
oe 4519 Hamilton Ave. Cleveland, Ohio 
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Shield Arc electrodes McKay 
Bulletin Gf-248 ' 


9 . 
WHA | Preheating, welding a nor 
ing by electrical reactic nd 


tion is described in leafle! by Pip. 
Are, Inc. Bulletin Ag-468. ° 


T a) wy 9 ry ry \ 
IN MANUFACTURERS’ LITERATURE New precision welder with 
streamlined are is described j, 
let issued by Hercules Flee 
Mfg. Co., Inc. Bulletin Nf-479 





Arc welding accessories available Two-stage “Regolator” for produc- 
through General Electric Co. are ing a non-fluctuating welding flame. “Sureweld” protected ar 
illustrated in new Bulletin Lf-60. National Cylinder Gas Co. Bulletin § trodes, in many types and si, 
Sciaky radial portable welder. Sci- Af-331. scribed in _ illustrated liter 
aky Brothers. Bulletin Kf-425. : a wl ; ane, lollup Corp., division of Nai 
J , : Speed is increased 20 to 30% Cylinder Gas Co. Bullet Ag 
Castolin Eutectic Alloys as a sub- and power costs cut one-third with 
Data book facts on spot, sé 


stitute for scarce bronze or brass the Flexare A-C welders described flask A Sine fare 

welding rods. Eutectic Welding Al- in new _ booklet by Westinghouse — — os ferrous a 

loys Co. Bulletin Lf-301. Electric & Mfg. Co. Bulletin Ag-134. TOUS metals and alloys. P. | 
lory & Co., Inc. Bulletin Cg-99 





Welding and brazing of aly 

TIME is sHoRT / a new data book issued by 4 

e num Co. of America. Bulletin (Coy 

Silver Red electrodes 

tools and Silver Green elect; 
chisel steels are described 
sheets just added to the cats 
arc welding equipment issu 
American Agile Corp.  Bulleti 
185 


Savings in solder and oth 
vantages of the new fusion | 
developed by Fusion Engine 
described in new leaflet. B 


Dg-488. 


Modern goal in equipment 
and welding technique is 
in bulletin “New Advances 
Welding Equipment Desig 
Harnischfeger Corp. Bulletin Dg-17! 


TESTING & CONTROL 


X-ray crystal analysis appara! 
described and _ illustrated in 
folder by Philips Metalix Cor 
letin Bg-471. 


New 29-page catalog Mic! 
Electric Control has just bee 
sued by Leeds & Northrup C 
letin Bg-46. 




















Wheelco Instruments Co. has A | 
issued five new bulletins descr! 
its complete line of industria! 
cating, recording and control | 
mometers. Bulletin Bg-110. 

“Kodak Products for Indust 
Radiography”. Eastman Kodak ' 
Bulletin Ff-395. 

Bristol Co. has issued series 0! 
letins covering automatic contro! 
recording instruments for industria Puts 


furnaces, dryers, kilns nd over 3000] 
Bulletin 'Be- 87. 


Inspection of non-magnetic metas Thro 
with the new Zyglo method. Mas Gap, 
flux Corp. Bulletin If-40! Weig 


Industrial radiography witb 


at ntrol Fuel oil and gas must be replaced now with pulverized dium. Canadian Radium & Uran® Can | 


ra 














- 9 tion- 
Pa coal, if operations are to continue at their present Corp. Bulletin Ff-32 + Gener ss 
- x- 2 M n ly r€ - 3 
VW HEATIN ANO record rate. e AMCO is prepared to furnish complete oe Seruy Corp. Bulletin he 
MELTING Pulverized Fuel Systems for all types of furnaces in the } 
ANNE Steel and Non-Ferrous Industries Use Handy Coupon on | ase 620 
for Ordering Helpful L:erature 
Other Manufacturers’ | ‘erature — A 
? . >? 628, 0 
- Listed on Pages 620, 622 - 
Tie AMSLER-MORTON Cee age = 
FULTON BUILDING + PITTSBURGH, PA nn Ne 








Vetal Progress; Page 624 





“a \ 
ob 


aecir 





FLUXE § 
FOR ALL NEEDS 


@ No matter how tough your welding, braz- 
ing or silver soldering job may be, there’s a 
Fluxine Flux to make perfect joints. Write a 
full explanation of your problems and Krembs 
will send a free sample of the proper Flux... 
together with instructions for its use. Each of 
the 89 Fluxine Fluxes is scientifically com- 
pounded for specific jobs by the originators of 
non-bubbling, quick flowing fluxes. Fluxine 
Fluxes met U. S. Army, 


Navy and Air Corps 
specifications. Submit 
your fluxing problems 
today. 

eo a 


KREMBS & CO. 


672 W. Ohio St. Chicago 


Chemists and Metallurgists 





FLUXINE No. 43 


For Silver Soldering 
Stainless Steel, with low 
meiting Silver Solders. 
Most economical for braz- 
ing shells with Silver 
Solder rings 


Answers Navy Spec. 
No. 51-F-4A; Air Corps 
Spee. No. 11316-A; Fed- 


Uh 


eral Ordnance Dept. Spec 


Since 1875 No. AXS-500. 
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JOIN ALL METALS 
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THE KING 
PORTABLE 
BRINELL 


\ HARDNESS TESTER FOR PORTABLE 
AND STATIONARY USE 








JOOOK6 


Ome 


Bait 


Puts an actual load of 
00kg.onal10mm. ball. 


Throat, 4” deep. 
Gap, 10” high. 
Weight, 26 Ibs. 


Can be used in any posi- 
ton—even upsidedown. 





= 


Test head removable for testing larger pieces 
beyond the capacity of the standard base. 


ANDREW KING 


NARBERTH, PENNA. 











Among the 21 different 
types of ABSCO Meehanite, there is unques- 
tionably one having characteristics best suited 
for your particular job. There are heat, wear 
and corrosion-resisting types for special appli- 
cations. Remember that ABSCO Meehanite 
bridges the gap between iron and steel! Stand- 
ard ABSCO Meehanite Castings provide high 
strength, vibration-absorption qualities and best 
machinability. You can depend upon the prop- 
erties of ABSCO Meehanite Castings because 
they are obtained by means of strict metallurgi- 
cal control of metal structure and accurate regu- 
lation of raw materials and foundry practice. 
Certain types of ABSCO Meehanite respond to 
heat treatment and flame hardening, thus pro- 
viding higher strength and hardness when 
needed. 

ABSCO Meehanite permits faster machining 
speeds than steel or most alloy iron castings as 
proved by rating tests. Cast to accurate dimen- 
sions, it requires less finish metal and so further 





reduces machining time. 
Let us show you how ABSCO Meehanite can 
help you solve problems involving steel, bronze 


and other critical materials. 
3212 








Brake Shoe 


BRAKE SHOE & CASTINGS DIVISION 
230 Park Ave. New York, N.Y. 
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New 8-page booklet d 
illustrates gas, oil and «¢ 


y i treating and carburizing 
Holcroft & Co. Bulletin |! 
; Faster production 


hardening, brazing, an: 
T heating machines is se 
IN MANUFACTURERS’ LITERATURE I6-page booklet by Ohio 
Co. B tin Lf-145. 
"icine oil strainers 
oil cooling systems is d 





Radium for industrial radiography. Surface Analyzer. Brush Develop- leaflet by Bell & Gossett 
Radium Chemical Co., Inc. Bulletin ment Company. Bulletin Kd-288. tin Lf-287. 
Bf-345. Polishing Machine. Cincinnati Gas cracking unit on! | 
Film and plate processing equip- Electrical Tool Co. Bulletin Ox-97. wd SO eeeece ce cee & ( 
ment for spectro analysis. Harry W. Micro-Optical Pyrometers. Pyrom- ee seal coe Ff 4 ~ hed ™ 
Dietert Co. Bulletin Af-198. eter Instrument Co. Bulletin Ke-37. POP tool steels is described by | he 
~~ ; Duty Electric Co. in new By P 
Pyrometer Controller. Ulinois Test- X-Ray metallurgical laboratory [f.44, higl 
ing Laboratories, Inc. Bulletin Hb- Service is described and illustrated Unichrome alkaline copper | 
180. in new file folder issued by Claud S. esses for improvement of sek up 
Optical Aids. Bausch & Lomb Opti- Gordon Co. Bulletin Nf-53. a al hardening and deep drawing of with 
cal Co. Bulletin Ce-35. 64-page booklet on the precision are described by United Chron 
> ans P ; control of industrial processes. Inc., in new Bulletin Lf-463 The 
Universal testing machines and Brown Instrument Co. Bulletin Nf-3. eins etintes aal ; 
- . a . _ P ar . a ( » de anh : 
typical uses. Riehle Testing Machine Constant temperature dry-ice cal- vey f vd etal treat ‘ nse 
Div., American Machine and Metals, jnet for te cca ie ter ‘ monia for metal treaters, 
| mac inet for temperatures from minus 90 a Works. div Ay stru 
Inc. Bulletin Cf-157. law a9 —“e = aog —... Ammonia Works, division of A 
deg. to 220 deg. F. is new laboratory 444 Co. Bulletin Lf-443 
Metallographic polishing powder. instrument described in leaflet by °* elise ‘ wa typ 
Conrad Wolff. Bulletin Cf-368. American Instrument Co.  Bulleti: “Pulverized Coal, the Victory! e 
. 7.95 lar. . tin Bt. 
Portable Brinell hardness tester and 8-2°"- ; Amsler-Morton Co. Bulletin Ff-2 
folding Brinell microscope. Andrew ' Dillon me ge agp 3 _ - et Heat treating furnaces. Job full 
King. Bulletin Df-377. ( ynamome er are aescri IC ance ] \ y . sti Tf. 55 
: lustrated in new leaflet issued by ifg. Co. Bulletin Ff-155. Mul 
8-page leaflet makes a detailed W. C. Dillon & Co. Bulletin Ag-466 Heat treating production. Lind 
presentation of the Coleman unl- 17 innovation in the manual meth- Engineering Co. Bulletin Bf-6¢ 
versal spectrophotometer. — Wilkens- ods of gas analysis known as Catal- Rotary Hearth Furnaces. Lee Wi 
Anderson Co, Bulletin Lf-7. ysis is described in leaflet by Burrell son Sales Corp. Bulletin Ce-302 


Technical Supply Co. Method is said . 
to be faster, safer. more accurate. Industrial furnaces, equipme 


Bulletin Dg-213 bright annealing stainless steels 
ammonia dissociation equip 


Laboratory and industrial electric 
furnaces manufactured by Cooley 
Electric Mfg. Corp. are described in 








































new Bulletin Lf-462. New catalog and engineering data Drever Co. Bulletin Ff-321 
intomatic stress.strain recordl book on new developments in indus- sie pnt 
. MANIC Stress-strain Pecording. trial thermocouples. Arklay S. Rich- Industrial ovens, rod bakers 
Baldwin-Southwark Div., Baldwin’ aac Co. Bulletin Ds-330 ing rod ovens, furnaces. Carl-M 
Locomotive Works. Bulletin Lf-67. Corp. Bulletin Bf-183. a 
1 pean urged Equipment. Adolph HEATING © HEAT TREAT- Non-metallic Electric Heating 
. Buehler. Bulletin Ke-135. MENT ments. Globar Div., Carboru 
Hardness testing equipment. Wil- aie _,, Co. Bulletin Lb-25. 
son Mechanical Instrument Co., Ine. a > a —— gg he Industrial Furnaces. W. § . 
Bulletin Cf-22. g. zeeeus & wWorthnrup sO ulletin r tl C B TT ti K 34 
Hf-46. we 40. ulletin AC-OF- 
ay kage racy C. Jar- 56-page vest pocket data book on Certain Curtain Furnaces. RIT 
Fete. © alti heat treating practices and proce- Hayes, Inc. Bulletin Ne-15 { 
Potentiometer temperature indica- dures Chicago Flexible Shaft Co . > hr} 
teen. Canteen Ge Geen Oe . B leti Hf 49 , — = Modern Shell Furnaces. Mab laa 
Se SS Se awe — —— .. ufacturing Co. Bulletin Bf-5. 
Gage blocks, comparators, projec- 24-page catalog describes gas, oil 
tors. George Scherr Co. Bulletin and electric Holden heat treating pot : : . 
Kf-206. furnaces, and baths. A. F. Holden Co. Use Handy a rT — - 
Slomin high speed electrolytic Bulletin Lf-55. for Ordering Helpful Literature 
‘ . ¢ ? Other Manufacturers’ Literature 
analyzers and other metallurgical Modern electric furnaces for heat Listed on Pages 620, 622, 624, 628 
laboratory equipment. E. H. Sargent treating are described by Harold E. ; 632 and 634. 
& Co. Bulletin Kf-458. Trent Co. in new Bulletin Lf-461. —— 
"S$ NO.1 : 
wERICAS RU. 7 Cyr, 
ING 
TOUGHEST CUTTING JOBS... The & 
“THRED-KUT” is tops where applications call for the “toughest’’ cutting 
oil. In diluted form it saves money on average and easy jobs. It is - 
used in manufacturing armories, arsenals, munitions plants, aircraft Engineers C 
plants and all other industries that demand the most modern cut- ™ With every P. 0. 
ting oil. A long list of leading machine tool builders recommend _ P 
“Thred-Kut” — they want their machines to have every advantage. ulso 


D. A. STUART OIL CO. 


P val 
For All Cutting Fluid Problems Chicago, U.S.A. + © Warehewess Ewa. 


© Est. 1865 Metal Working Cen°rs 





Vetal Progress; Page 626 

















m =pU2zER 
i fQUIPMENT Production 


NO BLOWER or POWER NEEDED 






@ BUZZER “Super Heat’ High Speed Atmos- 
oheric Oven Furnaces are designed especially for 
high carbon and special alloy steels. Temperatures 
up to 2400° F. are obtainable quickly and easily 
without Blower, Power or other auxiliary equipment. 


These furnaces are heavily 
insulated and of sturdy con- 
struction. Bench and floor 
types are available. 


@ Complete catalog and 
ull details covering Full 
Mulfle and other furnaces 
sent on request. 










High Speed 
Full Muffle 
Furnace 


CHARLES A. HONES, Inc. 


123 $0. GRAND AVENUE BALDWIN, N. Y. 











POLISHING 
POWDER 


RITE-TONERDE 


levigated alumina) is unequalled 
und guaranteed to give 

ilts. It is the standard 

J powder in modern metal- 

gtaphy. RITE-TONERDE is made 
grades, #1, #2 and #3, 


medium and soft steels, 





specific conditions 


metallurgical labora- GREEN-ROUGE 


es POLISH (levigated 
Price list © Chromic Oxide) 
e pon request. 
MILD POLISH (levi- 
® gated Tin Oxide) 


The RITE-PRODUCTS are independently manufactured in our 
plant, in Irvington, N. J., by 


CONRAD WOLFF, Dr.-Ing. 
P.O. Bo» 448 Newark, N. J. 


Also mig. LUNKE-RITE, an extremely effective, exothermic, 
powdered compound used on steel ingots with, 
or without, hot tops: also on steel castings. 

RIT’. MOLDCOTE, now the best sprayable coating for 
ingot molds, etc. 
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RECTANGULAR POT 
FURNACES 


Especially suited for heat treatment of aluminum alloys, 
strip brass annealing, tinning, lead coating, etc., these furnaces 
are also used for tempering with oil, salt, or lead. 

Another application is in the continuous hardening and 
tempering of wire and strip, including lead quenching at an 
elevated temperature. 

Uniformity of work and long life of pots is achieved 
through the use of many small burners distributing the heat 
evenly and without impingement upon the pot. 







HW rite for full information includ- 


ing cetatls of your / roblem 









— FINE WIRES 


of Beryllium Copper - 
Aluminum * Phosphor Bronze - 
Stainless Steel + Silver « 
Commercial Bronze «+ Everdur « 
Brass and Special Alloys 
These wires are used in springs, instrument 
parts, scratch brushes, control cables, bond 
ny jumpers sieves, strainers and a variety ol 
other precision products Our engineers will 
be glad to assist you in determining the proper 
wire type for your specific requirements 
( ¢ | f } ( ri ; 
sxcouicue: > . P 
/ CALLITE Thi ninth St 
TUNGSTEN 
Cet eeetian / ) ; ( N ¢ y Je ) 
Br Cleveland, ¢ 
Re s 


, “°"  BALLITE WIRES 
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1. AFTER SHAKEOUT 
2. AFTER HEAT-TREAT 


3. PREPARATORY TO METALLIZING 


@ TRADE journals have been featuring write-ups on the deep 
finned aluminum alloy cylinder heads for airplanes. Directives 
have ordered double the original tremendous production of 
bombers, pursuit, transport and other airplanes for im:nediate 
battle requirements. The needed number of cylinder heads 
jumped to astronomical figures. 

Pangborn broke the impending bottleneck to this almost impos- 
sible production schedule by designing—and delivering—eight 
ROTOBLAST Airless Tables and twelve special semi-automatic Air 
Blast Machines for handling this great volume of cleaning. More 
are now being built. 

The ROTOBLAST Tables are used for the first two cleaning 
operations. As they come from the shakeout the inside and 
outside surfaces of the cylinders are table cleaned to remove 
all sand. The units are again ROTOBLASTED to remove scale 
after heat-treating. 

The final blast cleaning is done in special Pangborn Air Blast 
Machines. This treatment removes all grinding marks—and 
prepares a perfect surface for exterior metallizing. 

This is a typical example of Pangborn development in Blast 
Cleaning. Prompt engineering and delivery action like this is 
helping to create new War Production records. We shall be 
glad to help you with your problems, too. 


PANGBORN CORPORATION 


World's Largest Manufacturer of Blast Cleaning and Dust Control Equipment 


HAGERSTOWN : : : : MARYLAND 























WHAT'S NEV 


IN MANUFACTURERS’ | rERAT 





Heat treatment in electric sa}, 
furnaces. Ajax Electric Co. Ine 
letin If-43. 7 

Molten Salt Baths. E. |, py 
de Nemours & Co., Inc., Electroeh, 
icals Department. Bulletin If-4j) 

Vertical Furnace. Sentry Co, % 
letin Ne-114. 

Conveyor Furnaces. Electric fj 
nace Co. Bulletin Be-30. 

Industrial Carburetors, ¢ 
Kemp Mfg. Co. Bulletin Ce-219, 

New Electric Furnace. Amerie 
Electric Furnace Co. Bulletin ¢ 

Furnace Experience. Flinn &) 
fein Co. Bulletin Bc-82. 

Dehumidifier. Pittsburgh Lee 
dryer Corp. Bulletin Bb-187, 

Furnaces. Dempsey Industrial 
nace Corp. Bulletin Ke-260. 

High Temperature Fans. Michi 
Products Corp. Bulletin Hb-81, 

Turbo-compressors. Spencer Ty 
bine Co. Bulletin Cf-70. 

Drycolene. General Electric { 
nace atmosphere. Bulletin Df- 

Electric Furnaces for laborat 
and production heat treatment 
kins Mfg. Co. Bulletin Cf-24 

Control of temperatures of g 
ing baths. Niagara Blower | 
letin Cf-367. 

Electric box type and mufll 
naces. H. O. Swoboda, Inc. | 
Ef-379. 

Lithco, the chemically-neut: 
treating process, and Lithcar 
process for fast, bright gas-car > 
ing. Lithium Corp. Bulletin E! 

Dual-Action quenching 
Oil Co. Bulletin Df-360. 

Internally heated salt bath} 
and pots. Upton Electric | 
Div. Bulletin Ef-386. 

Induction heating. Inducti 
ing Corp. Bulletin Ef-323 

Sub-zero equipment for alu 
storage, shrinking of metal 
Kold-Hold Mfg. Co. Bulletin ! 

8-page pictorial bulletin des 
the heat treating service 
nental Industrial Engineers, 
letin Nf-154. 

S.F.E. Standard Industrial ! h 
catalog. Standard Fuel Engi 
Co. Bulletin Kf-388. ; 

New Heat Source, for Heat 
ing, Brazing and Melting 
and non-ferrous metals. Lep 
Frequency Laboratories 
tin Ke-211. 

New manual shows 
technical advances — fe 
sive, easy-selection charts . A 
burning equipment. Natio! 
chine Works. Bulletin 

Flame-type mouth a! - 
nealing machine for stee! cam 
cases is described in n« i 





l 





Morrison Engineering Bu 
Nf-305. . 
Electric Furnaces. Ajax © 
thermic Corp. Bulletin 4! 
Use Handy Coupon on Page %' 
for Ordering Helpful | ‘erate’ 
Other Manufacturers’ erature 
Lm AP 





Listed on Pages 620, 622 
632 and 634 
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wy Certain things come PF) RST 
-+ + tw Heat Treating! 








A RECORD WITHOUT 
PARALLEL IN THE 
HEAT TREATING FIELD! 


American industry has invested millions of dollars in 
\jax-Hultgren electric salt bath furnaces. And based upon 
the unique Ajax electrode heating-and-circulating prin- 
ciple, the following facts bear relation to your present 


and future requirements : 


salt baths . . . First to use 


Ajax was first to mechanize 
eramic pots for neutral hardening . . . First to use welded 


1. ' . = 2° 
voller plate furnace pots for carburizing ... First to 


develop salt bath furnaces for deep-case carburizing (up 


to 125")... First to harden high speed steel tools suc- 
esstully . . . First to discover and apply salt baths for 
brazing and for simultaneous brazing and carburizing ... 


All heat is generated within the bath, using the liquid salt itself 


as a resistor between the closely-spaced electrodes. Electromotive 
forces at the electrodes produce a vigorous circulation throughout 
the bath, as indicated by the arrows. Only the Ajax furnace pos 
sesses this electromotive circulation—the flow that inhibits tem 


perature differences anywhere in the bath. 


The largest salt baths for heat treating aluminum alloys 
were installed by Ajax . . . Ajax was first to develop salt 
bath heating for forging—and likewise first to develop 
the only salt baths used for hardening armor-piercing 
shot and a host of armament applications still on the list 


of wartime secrets. 


Certain things come first in heat treating: Low cost, over- 
all efficiency, maximum output—highest quality of end 
product with the simplest means. Perhaps that is why the 
connected load of over a thousand Ajax furnaces since 
1936 totals more than 100,000 KW today.* Write for 


Bulletin 107-A. 


AJAX ELECTRIC COMPANY, Inc., Frankford Ave. at Delaware Ave., Philadelphia, Pa. 
*THERE’S AN AJAX INSTALLATION NEAR YOU! 





“AJAX trectric SALT BATH FURNACE 


ASSOCIATE AJAX METAL COMPANY, Non-Ferrous Ingot Metals and Alloys for Foundry Use 


AJAX ELECTROTHERMIC CORPORATION, Ajax-Northrup High Frequency Induction Furnaces 


COMPANIES: 


AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyott Induction Furnaces for Melting 


AJAX ENGINEERING CORPORATION, Ajax-Tamo-Wyott Aluminum Melting Induction Furnaces 








WHATS NEV 
ACTUAL PHOTOGRAPH IN MANUFACTURERS’ L] 


ee eS ee ee 
carbon) I-inch cold No-Carb, a liquid paint 
drawn bar tied in o knot tion of carburization o 

cold, without fracture tion. Park Chemical C 
Nf-141. 

16-page engineering and 
let on proportioning o 
Hauck Mfg. Co. Bulletin 

Pictorial bulletin des¢ 
naces for heat treating, n 
annealing, forging. Vul 
Bulletin Ag-448. 

Attractive 16-page illust 
log describes furnaces fo! 
ing ferrous and non-ferr: 
Despatch Oven Co. Bullet 

War production with 
rated heat treating furnaces 
tured in new bulletin by 
Combustion. Bulletin Ag-5! 

Gas-burning equipment 
Machine Works. Bulletin 

Interesting and helpfu 
tion available on the uss 


SPEED CASE STL 


Gas-air premix machi! 
LOW CARBON OPEN HEARTH PRODUCT scribed and illustrated i 


letin by Eclipse Fuel | 


ONE Szeel that Gives YOU... Co. Bulletin Cg-226. 


Two new bulletins on 
burizers and on carb 

; High Speed Machining issued by American Gas I 

. Greatly Increased Tool Life Bulletin Cg-11. 

. Smooth Finished Parts Hagan rotary forging { 
described and illustrated 

. High Physical Properties bulletin just issued by | 

Excellent Impact Resistance Hagan Co. Bulletin Cg-47 

Low temperature equi| 

Good Torsional Values aging, shrinking, etc Dee] 

High Case Hardness Div., Motor Products Cor] 

Kf-444. 

. Great Core Toughness Heat treating furnaces 


. Reduce Carburizing Time Furnace Co. Bulletin Kf-44! 
. Unusual Ductility Controlled ateneaphare 
reat treatment o too 
11. Minimum Distortion steele Telewere Task of 
Bulletin Kf-439. 

Furnaces. Tate-Jones C 
Kf-447. 
SPEED CASE STEEL has Physical Properties equal Newly developed sa 


. rial for use in Martempe! 
to or higher than all other comparable steels... is described in 8-page 


with great DUCTILITY ... excellent IMPACT and E. F. Houghton & Co. B 


TORSIONAL values. Hy-Speed Case for 
life of high speed tools | 


WRITE US FOR DETAILS... in 4-page leaflet by A. | 
Bulletin Dg-55. 

Vew Van Norman ind 
ing units are comprehe 
scribed and typical op 
WAR BONDS tured in attractive 5-pag 
Van Norman Machine 1 
letin Dg-487 
Licensor New 8 page well-ill 


MONARCH STEEL COMPANY me wig Be once 
HAMMOND ° INDIANAPOLIS + CHICAGO nized-brazing, preheatin 


PECKOVER'S LTD., Toronto, Canadian Distributor localized open heat tre 
the Selas Co. Bulletin D 
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Our metallurgists are at your service. 





Licensee for Eastern States : . 
Use Handy Coupon on 


THE FITZSIMONS COMPANY for Ordering Helpful | 


wAontE Ech Bach A Paneh EEe Other Manufacturers’ | 


Listed on Pages 620, 622 


632 and 634 
MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 
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ORDNANCE AND INDUSTRIAL 
FURNACES 


All Sizes — All Types — All Purposes 
Direct Fired — Recirculating — Recuperative 
Automatic or Manual Controls 

Gas Burners—Nozzle Mix and 
Long Luminous Flame 
Oil Burners, Oil Heaters and 
Conditioning Equipment 


TATE-JONES & CO., INC. 
LEETSDALE, PA. 


Furnece Engineers and Manufacturers Since 1898 








Another “First” on the A.S.M. Book List! 


POWDER METALLURGY 
Edited by John Wulff 


Department of Metallurgy, Massachusetts Institute of Technology 


Ihe great demand for the papers presented at the 1940 and 1941 Confer- 
ences on Powder Metallurgy held at the Massachusetts Institute of Tech- 
nology made it advisable to assemble these in book form. The book is 
divided into 51 chapters covering ... glossary . . . history . . . powders and 
products ... sintering ... density . . . homogenization of copper-nickel . . . 
plastic deformation ... production and classification .. . comminuted alumi- 
num... bronze pigments ... stainless steel ... hydride ... catalyst . . . mag- 
netic powders ... particle size .. . tungsten carbide ... laboratory sizing .. . 
absorption ... electron microscope . .. molding ... dies ... presses ... sin- 
tering atmospheres . . . sintering furnaces . . . hot forging . . . steel from 
powders ... aluminum ... copper .. . copper-tin ... brass ... iron... 
tungsten .. . tungsten carbide . . . contacts . .. iron-molybdenum . . . gears 

. Steam treatment... bearing... Alnico ... nickel-aluminum .. . fire 
hazards .. . patents. 


51 Chapters, by 45 Experts 625 text pages, 300 illustrations 
Price $7.50 
Send your order to 


AMERICAN SOCIETY FOR METALS 


7301 Euclid Avenue Cleveland, Ohio 
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WHATS NEW 


IN MANUFACTURERS’ 


LITERATURE 








High and low temperature direct 
fired furnaces as well as convection 
types for stress relieving and draw- 


ing are described in new 8-page leaf 
let by R-S Products Corp. Bulletin 
De-234. 

lir-Oil Ratiotrol for proportioning 
flow of fuel oil and air to oil burners 


is described in new bulletin by the 
North American Mfg. Co. Bulletin 
De 138, 


Blue Print for Industry is title of 
new data book presenting oven engi 
neering information on 28 installa 
tions with description of design and 


process. Industrial Oven Engineer- 


ing Co. Bulletin Dg-494. 
REFRACTORIES & 
INSULATION 
Insulating firebrick. Babcock & 
Wilcox Co. Bulletin Ce-75. 


Heavy Duty Refractories. Norton 
Co. Bulletin Ie-88. 
Super Refractories catalog. Carbo- 


rundum Co, Bulletin Ld-57. 
P, B. Sillimanite refractories. Chas. 
Taylor Sons Co. Bulletin Ef-218. 
Conductivity and heat transfer 
charts. Johns-Manville. Bulletin Df- 
100. 


Savings in construction time, labor 
and money with use of the all Ramix 
bottom for basic open hearth fur- 
naces are shown in new leaflet by 
Basic Refractories, Inc. Bulletin Nf- 
192. 

Brickseal refractory coating and 
discussion of why furnace walls 
break down are presented by Brick- 
seal Refractory Co. Bulletin Ag-469. 

Corhart§ Electrocast§ Refractories 
for the melting and refining of metals 


are described by Corhart Refrac- 
tories Co. Bulletin Dg-493. 
FINISHING, PLATING, 
CLEANING 
Nielco Laboratories offers  tech- 


nical data sheet on brass and copper 
alkali cleaner. Bulletin Bg-472. 
Technical and engineering data on 
Tygon and typical uses, such as tank 
linings, are presented by United 


States Stoneware Co. in new Bulle- 
tin Lf-356. 
Detrex metal cleaning machines, 


metal cleaning chemicals and proc- 
essing equipment are attractively 
described in new 24-page catalog by 
Detroit Rex Products Co. Bulletin 
Lf-111. 














step UP production 
--- Step down costs 








W% This top charge type 10-ton Lectromelt furnace is speeding production 
of alloy steels through its simplicity of design which permits faster 
Users of top charge Lectromelts are 
reporting increased tonnage per manhour, lower power consumption and 
They are built in standard sizes from 


charging and greater capacity. 


savings in electrodes and refractories. 


100 tons down to 200 pounds capacity. 
FURNACE CORPORATION, PITTSBURGH, PENNSYLVANIA. 


MOOREJRAPID 








PITTSBURGH LECTROMELT 





FURNACES 
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Airless Rotoblast. 
Bulletin Hf-68. 


>, 
Pai rn Com 


A protective, deep bi finish 
steel. Heatbath Corp. lletin Bg 
189. . 

Alvey Ferguson Co. ws he 
various product washil problep 
were solved. Bulletin Ne-399 


Pickling. Wm. M. Parkin ¢; Br 
letin Ff-193. 
Modern Pickling. The } 
Bulletin Ff-240. 
Cadmium Plating. E., 
deNemours & Co., Inc. B 
29. 
Anodizing and plating equipmen 
Lasalco, Inc. Bulletin Kf-457. 
“Indium and Indium Plating”, | 
dium Corp. of America. Bulle 
Df-376. 
Degreasers. Phillips Manufacturip 
Co. Bulletin Nc-254. 
Electrochemical Descaling, By 
lard-Dunn Process Div., Bullard ¢ 
Bulletin Ge-143. 
Jetal process and its characteri 
tics as a protective coating. Alr 
Chemical Co. Bulletin Gf-256, 
Tumbling and cleaning. Gob 
Stamping and Machine Co. Bulleti 
Kf-456. 
Motor-Generators for electropls 
ing and other electrolytic processe 
Columbia Electric Mfg. Co. Bulleti 
Bf-352. 
Rust inhibiting wax coatings {a 
protection of metal against rust a 
corrosion. S. C. Johnson & Son, | 
Bulletin Kf-426. 
Rust Preventative. Alox Corp. B 
letin Nb-212. 
Casting cleaning methods in fou 
dries. N. Ransohoff, Inc. Bulletin 
381. 
24-page booklet describes steat 
detergent cleaning. Oakite Product 
Inc. Bulletin Cg-296. 
New industrial washing equipme 
is described by American Found 
Equipment Co. Bulletin Dg-112 


MELTING e CASTING e M 
OPERATIONS 


th ne 


lL. duPog 
lletin Hi 


Melting, holding and alloying fu 
naces are pictured and described! 
new booklet by Fisher Furnace 
Bulletin Bg-195. 

Care of crucibles for brass, coppe 
aluminum and magnesium industri 
Electro Refractories and Alloys Cor 
Bulletin Ff-396. 2 

Ingot Production. Gathmann Eng 
neering Co. Bulletin Ka-13. 

“Electromet Products anc Service 
Electro Metallurgical Co. Bulletin B 
16. 

Lectromelt Furnaces. 
Lectromelt Furnace Corp 
Db-18. 

Rotary positive blower stallatiom 
in several fields, including smelting 
steel mill and foundry. Roots-Lo# 
nersville Blower Corp. Bulletin Hf 
131. 

Manganese-Titaniun 
Titanium Alloy Mfg. C 


Pittsburg 
Bulleti 


Stee l 
Bullet! 





Ga-90. 
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HOW TO GET 


)LUME PRODUCTION 
of Guaranteed Mg.-Al. Castings 


Quick, even penetration of heat through this 
lense 8000 Ib. charge of castings . . . with + 5°F. 
iniformity through every inch of the 840 cu. ft. 
work chamber . . . explains why Despatch fur- 
naces are selected for volume heat treating pro- 
duction of highest quality. 

Forcing heated air through charges like this 
requires an exceptionally efficient airflow system. 
Accordingly larger high-velocity fans are used 
of special Despatch design) and the massive 
heat ducts are equipped with adjustable ports, 
giving maximum control of fast-circulating 
heated air. 

This system not only assures accurate, uni- 
form heat-treatment of all castings, with con- 
sequent high tensile and elongation it also 
guarantees excellent production by making use 
of the full capacity of the work-chamber. Con- 
venient loading facilities are also provided. 

Using a Despatch gas-fired radiant-tube or 
electric convection heater, air is clean and free of 
combustion gases; ideal for all magnesium or 
aluminum alloys. Furnace is tight-sealed for SO? 
use, has latest safety devices and automatic 
recording controllers. 








NE, WIF R WE today for full information 
about Despatch magnesium and aluminum heat 
treating furnaces. 


UNIFORMITY ¢5¢¢. 
ASSURES Maximum 
TENSILE AND 
ELONGATION For 
THIS Bo00# CHARGE OF 
MG. OR AL. CASTINGS 








PROMPT 


DELIVERY 
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WHAT'S NEW 


IN MANUFACTURERS’ LITERATURE 





Operating Features, capacities, Electric Furnaces. Detroit Electric 
charging methods of the Heroult Furnace Div., Kuhlman Electric Co. 
electric furnace. American Bridge Bulletin Hd-271. 


> sti 4192 
Co. Bulletin Bf-124. Chrom-X for steel mill and found- 


nave _ ry. Chromium Mining & Smelting 
How Research Has Produced de- (@, Bulletin Kf-451. 


velopments that make the side-blow 


converter process desirable as a Desulphurizer for molten iron. 
source of high temperature metal. Columbia Chemical Div., Pittsburgh 
Whiting Corp. Bulletin Bf-357. Plate Glass Co. Bulletin Cg-480. 





A DETROIT ELECTRIC FURNACE SPOILS 





REDUCES METAL LOSSES. The Detroit Fur. 
nace was originally developed to conserve the nation’s 
metal and fuel deposits. This is accomplished through 
fast, efficient melting with lower melting losses and the 
foundry use of salvage materials. 


Ay 


A . / 
Geox Gy SAVES LABOR. Fast melting assures a high rate of 
N production per man hour. No fuel to handle or store plus 

less dross and slag to handle for secondary metal recovery 


cf ( 
> 
_ result in lower, indirect labor costs. 


Ss Ss 
SAVES FLOOR SPACE. Compact. fast and COOH ~~ 


efficient Detroit Furnaces give high production per 
unit of floor space. 


i \ \ GA 
\ \ REDUCES NUMBER OF REJECTS. Through 


/ S a accurate metallurgical contro! a Detroit Furnace im 
° . % proves metal quality and results in a higher per 
5 SRE X centage of finished perfect castings,, <<} 

{5° &> ae 

Cé : se} 

Cory \ 


o & 
SAVES MONEY. Detroit Furnaces save time, labor 
materials, floor space and plant equipment. Write today / oO 


for complete facts. Nn 


DET ROUT cssersic runnace pivision 


KUHLMAN ELECTRIC COMPANY ° BAY CITY MICHIGAN 





Chart for the correct 
for zinc loss should int. 
men. Foundry Servic 
letin Dg-489. 

illoy additions to gra 
able and semi-steel are « 
newest information p 
booklet by Niagara Fal] 
Refining Corp. Bulleti: g.467 


ENGINEERING e@ APPLic 
TIONS e PARTS 


Electrical, corrosiot 
sisting alloys in rod. 
and strip forms. Wilb 
Co. Bulletin Kf-430. 
Carburizing Boxes. | 
Co. Bulletin Ce-269 
Duraspun Centrifug ( 
Duraloy Co. Bulletin Bf 
Veehanite Castings. M 
search Institute. Bulleti 
X-Ray Inspected “asf 
Alloys Co. Bulletin Ld-3: 
Ledaloyl, self-lubricati 
Johnson Bronze Co. Bullet 
Vetal Baskets. W. S. 7 
Bulletin Bf-359. 
Steel Castings. Chicago Ste 
dry Co. Bulletin He-184, 
Heat Resisting Alloys. G« 
loys Co. Bulletin D-17. 
Pipes and Tubes. Michigar 
Casting Co. Bulletin Bb-84 
Metal Powders. Metals Disinteg 
ing Co. Bulletin Ec-208a 
Bimetals and Electrical C€ 
The H. A. Wilson Company. | 
Cf-370. 
Handy wire data chart 
Tungsten Corp. Bulletin Ef-327 
Corrosion and heat resistant 
l.ebanon Steel Foundry. Bullet 
387. 
Lead-base metals. Magnolia | 
Co. Bulletin Kf-422. 
Cr-Ni-Mo Steels. A. Finkl & § 
Co. Bulletin La-23. 
Industrial baskets, crates, trays 
fixtures are described by |! 
Inc., in new Bulletin Lf-299 


Standard and special shape 
seamless steel tubing are des 
and pictured in new leaflet by 5 

| 


merill Tubing Co. Bulletin Li 

Seamless pressed steel heat ' 
ing containers. Eclipse Fuel 0 
neering Co. Bulletin Ag-22t 

Cooper standard alloys, its s 
and facilities are described 
bulletin. Cooper Alloy | 
Bulletin Ag-144. 

New 48-page catalog des 
place of manganes¢ tee ° 
answers many questions. A 
Manganese Steel Div 
Brake Shoe & Foundry 
Cg-9. 

Oilite precision oil 
bearings and other p 
bar, plate and strip st 
prehensively described 
catalog issued by 
Chrysler Corp. Bullet! g-4 

illoy Castings. Ohio > “> \ 
Co. Bulletin Dg-40. 
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